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Initial Sensitivity Evaluation of Operational Parameters and Storage Capacities
Using the CALFED Post-Processing Operations Model

Combined Environmental -- Agricultural and Urban Water Supply Evaluation

OVERVIEW OF EVALUATION

Introduction

The CALFED Post-Processing Operations Model was developed to evaluate the sensitivity of
various operational parameters and physical capacities of potential new storage and conveyance
facilities in terms of 1) environmental water supply benefits, 2) agricultural and urban water
supply benefits, and 3) combined environmental -- agricultural and urban water supply benefits.
This relatively simplistic model is suitable for analyzing the effects of various storage operation
rules and goals, identifying critical external constraints, and providing initial refinement to the
ranges of storage and conveyance capacities to be considered in future studies. Information
developed from this evaluation will be used to guide more detailed studies, including DWRSIM
system operation studies.

The spreadsheet-based CALFED Post-Processing Operations Model uses the results of
DWRSIM benchmark operation studies as input. New storage and conveyance facility
operations are simulated assuming user-defined environmental demands and surplus water
supplies, unused conveyance facility capacities, and unmet agricultural and urban demands as
defined by DWRSIM. While this model provides useful initial information, two important
limitations must be considered when interpreting model results. First, the CALFED Post-
Processing Operation Model simulations do not integrate the operations of new storage and
conveyance components with operation of existing facilities. Second, the model simulations do
not dynamically model Delta processes. While these simulations are constrained by surplus
Delta water, Delta export limitations, and available physical capacities as defined by DWRSIM,
specific in-Delta flows and salinities are not evaluated. Future DWRSIM and Delta
hydrodynamic modeling studies must be used to assess the impacts of both of these limitations.

In the evaluation documented in this report, the CALFED Post-Processing Operations Model was
used to assess the sensitivity of various operational parameters and storage capacities of
upstream of Delta off-stream and south of Delta off-aqueduct storage facilities. In preceding
studies, separate evaluations were conducted to identify potential benefits from new storage
facilities dedicated to environmental water supply and agricultural and urban water supply. In
each of these evaluations, sets of parameters were developed which collectively bracket ranges of
potential operations. These operations conditions include two operational goals implemented
under various external conditions. These goals termed Normal Period Supply Operation and Dry
period Supply Operation in this report, are generally exclusive.

The Normal Period Supply Operation goal is to maximize supplies over normal hydrologic
periods. This goal is achieved by imposing no storage carryover requirement and releasing water
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from storage whenever unmet demand exists. Storage operations that target maximum supplies
over normal long-term hydrologic periods usually result in limited supplies available in extended
dry periods. The Dry Period Supply Operation goal is to maximize supplies in the driest years of
normal hydrologic sequences. This goal is achieved by reducing the amount of water delivered
from storage in any given year through methods such as imposing carryover requirements.
Storage operations that target maximum supplies in extended dry periods generally have a high
cost in terms of reduced supplies over normal long-term hydrologic periods.

As described in previous evaluations, a minimum Delta outflow target of 12,000 cfs for the
months of January through June is used as a surrogate for environmental water demands for these
evaluations. Because the CALFED spreadsheet operations mode! uses a monthly time step, more
detailed evaluation of flows is not possible with this tool. However, in actual operation, the
volume of water released from storage towards the 12,000 cfs target might be used to create
higher pulses of flow for shorter durations, if this operation was deemed more environmentally
beneficial.

Using this target minimum Delta outflow surrogate approach, environmental water supply
benefits are measured in this evaluation by averaging monthly flow rates up to a maximum of
12,000 cfs for January through June of each water year. Any flow above 12,000 cfs is not
counted as part of the environmental water supply benefits. Note that the result of this
computation is significantly lower than and not comparable to fotal average annual Delta
outflow. For simplicity in this evaluation, this average of January through June Delta outflows
up to 12,000 cfs is termed Environmental Delta Outflow.

As also described in previous evaluations, south of Delta SWP and CVP demands are used as a
surrogate for agricultural and urban water supply demands in these evaluations. In actual
practice, agricultural and urban water supply benefits from new storage might be designated to a
subset of SWP and CVP users, or other upstream of Delta or south of Delta agricultural and
urban water users.

Five statistical measures of water supply benefits for either environmental purposes or
agricultural and urban purposes are included in this analysis, as described in Table NC-2. Water
supply benefits, as described by these five statistical measures, were estimated for each of the
sets of operation conditions over the range of maximum storage volumes and facilities allocation
factors. While this information should not be considered definitive, this evaluation illustrates the
potential for combined environmental -- agricultural and urban water supply benefits from
upstream of Delta storage facilities and the effects of various external conditions and operational
goals. The information developed in this evaluation may be used to provide an initial refinement
of the range of storage volumes of potential upstream of Delta storage facilities which should be
considered in future studies.

In this evaluation, a facilities allocation factor was used to direct the portion of storage volume

and storage inflow/outflow conveyance capacity dedicated to environmental water supply and
agricultural and urban water supply purposes. This facilities allocation factor was defined such
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that 0 percent indicates that all facilities are dedicated to environmental purposes while

100 percent indicates that all facilities are dedicated to agricultural and urban water supply
purposes. Any factor ranging from 0 to 100 percent may be input into the model. Under the
assumptions built into the model, the storage volume for either purpose (total volume multiplied
by the appropriate facilities allocation factor) always remains dedicated to that purpose alone.
On the other hand, the storage inflow/outflow conveyance capacity for either purpose is only
dedicated as a first priority to that purpose. If storage conveyance capacity dedicated to either
environmental or agricultural and urban purposes is not in use, it may be employed for the other

purpose.

Two parallel evaluations were completed for combined environmental -- agricultural and urban
water supply benefits with 1) upstream of Delta off-stream storage, and 2) south of Delta off-
aqueduct storage. Results of these evaluations are summarized in this section. More detailed
results are provided in the following sections of this report

Upstream of Delta Off-Stream Storage

Sixteen distinct operation conditions were considered in this evaluation of upstream of Delta off-
stream storage. These operation conditions include combinations of operational goals and
external conditions that affect potential water supply benefits. Environmental storage or
agricultural and urban storage could be operated for either Normal Period Supply or Dry Period
Supply, resulting in four possible combinations of operational goals. Four external conditions,
related to the capacity of Banks Pumping Plant and Sacramento River flow event target, were
also considered under each combination of operational goals, for a total of sixteen operation
conditions. These operation conditions are summarized in Table NC-1.

Input from agency representatives and stakeholders suggested a need to maintain certain
geomorphological processes along the upper un-leveed portion of the Sacramento River and
biological processes in the river and Bay-Delta system as a condition to operating any new
storage facilities. Under this scenario, a minimum peak flow would be required to occur in the
river each year or defined number of years before flows would be diverted to storage. In this
evaluation, a combination of one-fhonth and two-month volumes are used to represent this
minimum flow event target. In addition, for this evaluation the Sacramento River flow event
target is implemented annually. Beginning each October the flow target (in addition to existing
in-stream and/or navigation requirements) must be met prior to diverting any flows to storage.
Once the target is met, only existing in-stream and/or navigation requirements must be met prior
to diverting subsequent flows to storage during the water year. An initial sensitivity evaluation
indicates the Sacramento River flow event target has negligible effects on storage operations
below a flow event target measured by a one-month volume of 500 taf. Between flow event
targets measured by one-month volumes of 500 and 1,000 taf, storage operations are sensitive to
the target level. Minimal additional effects are seen with targets measured by one-month
volumes above 1,000 taf up to the maximum flow event target evaluated, measured by a one-
month volume of 1,500 taf. For this evaluation, the Sacramento River flow event target is
considered an external condition to be applied in conjunction with existing or expanded Banks
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Pumping Plant capacity. To bracket the potential effects in storage operations, low and high
Sacramento River flow event targets were selected for evaluation.

The four external conditions considered in this evaluation address the capacity of Banks
Pumping Plant, the State Water Project Delta pumping facility, and Sacramento River flow event
targets. In order to evaluate the affect on potential storage operations for meeting south of Delta
unmet agriculture and urban demands, two pumping plant capacities and two Sacramento river
flow event target under both normal period supply and dry period supply operational goals were
considered in this evaluation. Under the first external condition, existing Banks Pumping Plant
capacity is assumed in conjunction with a low Sacramento River flow event target. Under the
second external condition, an expanded Banks Pumping Plant capacity, as proposed in the
Department of Water Resources South Delta Improvements Plan, is assumed in conjunction with
a low Sacramento River flow event target. Under the third external condition, existing Banks
Pumping Plant capacity is assumed in conjunction with a high Sacramento River flow event
target. Under the fourth external condition, an expanded Banks Pumping Plant capacity is
assumed in conjunction with a high Sacramento River flow event target.

Water supply benefits were evaluated for storage capacities ranging from 100 taf to 5.0 maf for
each of the sixteen operation conditions described above. The results of this evaluation may be
used to appraise relative relationships between benefits and storage capacities; absolute
quantities of benefits must be confirmed by more detailed modeling.

South of Delta Off-Aqueduct Storage

Eight distinct operation conditions were considered in this evaluation of south of Delta off-
aqueduct storage. These operation conditions include combinations of operational goals and
external conditions that affect potential water supply benefits. Environmental storage or
agricultural and urban storage could be operated for either Normal Period Supply or Dry Period
Supply, resulting in four possible combinations of operational goals. Two external conditions,
related to the capacity of Banks Pumping Plant, were also considered under each combination of
operational goals, for a total of eight operation conditions. These operation conditions are
summarized in Table SC-1.

The two external conditions considered in this evaluation address the capacity of Banks Pumping
Plant, the State Water Project Delta pumping facility. Capacity of Banks Pumping Plant
significantly affects storage operations under both the normal period supply and the dry period
supply operational goals considered in this evaluation. Under the first external condition,
existing Banks Pumping Plant capacity is assumed. Under the second external condition, an
expanded Banks Pumping Plant capacity, as proposed in the Department of Water Resources
South Delta Improvements Plan, is assumed.

Water supply benefits were evaluated for storage capacities ranging from 100 taf to 3.0 maf for
each of the eight operation conditions described above. The results of this evaluation may be
used to appraise relative relationships between benefits and storage capacities; absolute
quantities of benefits must be confirmed by more detailed modeling.
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Summary Results

Results of the two parallel evaluations for combined environmental water supply benefits and
agricultural and urban water supply benefits with 1) upstream of Delta off-stream storage, and
2) south of Delta off-aqueduct storage are summarized in this section. More detailed results are
provided in the following sections of this report.

Upstream of Delta Off-Stream Storage

This evaluation provides initial quantitative information on combined environmental --
agricultural and urban water supply benefits that might be provided by new upstream of Delta
storage facilities. Additional information on water quality benefits, interaction between
environmental water supply and agricultural and urban water supply opportunities, interactions
with other potential new storage and conveyance facilities, costs of new storage facilities, and
environmental acceptability of new storage facilities must all be considered in a further
refinement of upstream of Delta water storage facilities. Potential water supply benefits under
each of the sixteen operation conditions were evaluated separately. Some general observations
drawn from this study are summarized here. More detailed results are described in the following
sections of this report.

1. With both environmental storage and agricultural and urban storage operated for Normal
Period Supply goals, cumulative benefits (as measured by 71-Year Average Annual
Environmental Delta Outflow and 71-Year Average Annual Agricultural and Urban Water
Supply) continue to increase as maximum storage volume increases. Although incremental
benefits decrease towards the upper end of the range of maximum storage volumes evaluated,
under this type of operation there is no obvious limit to effective storage volume below
5.0 maf. For any given maximum storage volume, relative benefits to environmental water
supply and agricultural and urban water supply are roughly proportional to the facilities
allocation factor. For example, with expanded Banks Pumping Plant capacity, low
Sacramento River flow event target and a 2.0 maf maximum storage volume, as the facilities
allocation factor is increased through the range of 0, 25, 50, 75, and 100 percent, 71-Year
Average Annual Environmental Delta Outflow decreases through the range of 441, 357, 278,
183, and 0 taf and 71-Year Average Annual Agricultural and Urban Water Supply increases
through the range of -26, 146, 236, 291, and 333 taf. While caution should be taken in
directly comparing relative benefits to environmental water supply and agricultural and urban
water supply, 71-Year average annual deliveries from storage to either type of use increase in
fairly linear relationship with the share of storage dedicated to that type of use.

As displayed in Figure 1, near maximum combined benefits with existing Banks Pumping
Plant capacity and low Sacramento River flow event target are attained with a maximum
storage volume of 5.0 maf and a facilities allocation factor of 50 percent. Under these
conditions, a net increase to 71-Year Average Annual Environmental Delta Outflow of

398 taf and a net increase to 71-Year Average Annual Agricultural and Urban Water Supply
of 266 taf are achieved. In comparison, maximum combined benefits with expanded Banks
Pumping Plant capacity and low Sacramento River flow event target are similar in magnitude
but shifted slightly towards agricultural and urban water supply. As shown in Figure 2, with

D—006571
D-006571



Preliminary Draft -- May 12, 1997 Page 6

a maximum storage volume of 5.0 maf and a facilities allocation factor of 50 percent, a net
increase to 71-Year Average Annual Environmental Delta Outflow of 359 taf and a net
increase to 71-Year Average Annual Agricultural and Urban Water Supply of 314 taf are
achieved.

2. With both environmental storage and agricultural and urban storage operated for Dry Period
Supply goals, cumulative benefits (as measured by Minimum Annual Environmental Delta
Outflow and Minimum Annual Agricultural and Urban Water Supply) continue to increase as
maximum storage volume increases up to about 4.0 maf. The maximum potential Minimum
Annual Environmental Delta Outflow decreases dramatically as the facilities allocation factor
is increased from 25 to 50 percent. No benefits to Minimum Annual Environmental Delta
Outflow are achieved with a facilities allocation factor of 75 percent. Compared to Minimum
Annual Environmental Delta Outflow, Minimum Annual Agricultural and Urban Water
Supply Benefits increase more linearly with maximum storage volume. Incremental benefits
increase throughout the range of maximum storage volumes evaluated for facilities allocation
factors of 25 through 100 percent. However, benefits decrease dramatically as the facilities
allocation factor is decreased from 100 to 75 percent between 2.0 and 4.0 maf maximum
storage volume. For example, with expanded Banks Pumping Plant capacity, low
Sacramento River flow event target, and a facilities allocation factor of 0 percent, Minimum
Annual Environmental Delta Outflow reaches a maximum with a maximum storage volume
of 2.5 maf. With facilities allocation factors of 100 percent, Minimum Annual Agricultural
and Urban Water Supply Benefits reaches a maximum with a storage volumes of 3.0 maf.
Relative increases in both Minimum Annual Environmental Delta Outflow and Minimum
Annual Agricultural and Urban Water Supply Benefits with greater storage volumes are
achieved only with facilities allocation factors of 25 and 50 percent. With these facilities
allocation factors, combined Minimum Annual benefits increase throughout the range of
maximum storage volumes evaluated.

As displayed in Figure 3, near maximum combined benefits with existing Banks Pumping
Plant capacity and low Sacramento River flow event target are attained with a maximum
storage volume of 5.0 maf and a facilities allocation factor of 50 percent. Under these
conditions, a net increase to Minimum Annual Environmental Delta Outflow of 636 taf and a
net increase to Minimum Annual Agricultural and Urban Water Supply of 600 taf are
achieved. In comparison, Figure 4 displays reduced maximum combined benefits with
expanded Banks Pumping Plant capacity and low Sacramento River flow event target, a
maximum storage volume of 5.0 maf and a facilities allocation factor of 50 percent. Under
these conditions, a net increase to Minimum Annual Environmental Delta Outflow of 326 taf
and a net increase to Minimum Annual Agricultural and Urban Water Supply of 502 taf are
achieved.

3. With environmental storage operated for Normal Period Supply and agricultural and urban
storage operated for Dry Period Supply, cumulative benefits for 71-Year Average Annual
Environmental Delta Outflow and Minimum Annual Agricultural and Urban Water Supply
Benefits continue to increase as maximum storage volume increases up to about 5.0 maf. For
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any given maximum storage volume, relative benefits to environmental water supply and
agricultural and urban water supply are roughly proportional to the facilities allocation factor.
For example, with expanded Banks Pumping Plant capacity, low Sacramento River flow
event target, and a 2.0 maf maximum storage volume, as the facilities allocation factor is
increased through the range of 0, 25, 50, 75, and 100 percent, 71-Year Average Annual
Environmental Delta Outflow decreases through the range of 448, 372, 301, 203, and 0 taf
and Minimum Annual Agricultural and Urban Water Supply increases through the range of
0, 94, 376, 416, and 454 taf. While caution should be taken in directly comparing relative
benefits to environmental water supply and agricultural and urban water supply, average
annual deliveries from storage to either type of use increase in fairly linear relationship with
the share of storage dedicated to that type of use.

As displayed in Figure 5, with a maximum storage volume of 5.0 maf and a facilities
allocation factor of 50 percent, a net increase to 71-Year Average Annual Environmental
Delta Outflow of 414 taf and a net increase to Minimum Annual Agricultural and Urban
Water Supply of 174 taf are attained. With a facilities allocation factor of 75 percent
maximum combined benefits to 71-Year Environmental Delta OQutflow and Minimum
Annual Agricultural and Urban Water Supply Benefits are attained with a maximum storage
volume of 5.0 maf. Under these conditions, a net increase to 71-Year Average Annual
Environmental Delta Outflow of 304 taf and a net increase to Minimum Annual Agricultural
and Urban Water Supply of 851 taf are achieved. Maximum combined 71-year average
annual benefits with existing Banks Pumping Plant capacity and low Sacramento River flow
event target are attained with a maximum storage volume of 5.0 maf and a facilities
allocation factor of 25 percen.. Under these conditions, a net increase to 71-Year Average
Annual Environmental Delta Outflow of 509 taf and a net increase to 71-Year Average
Annual Agricultural and Urban Water Supply of 118 taf are achieved. Maximum net
increase to Minimum Annual Agricultural and Urban Water Supply of 912 taf is achieved
with a facilities allocation factor of 100 percent, while Minimum Annual Environmental
Delta Outflow is unaffected. In comparison, Figure 6 displays average annual benefits with
expanded Banks Pumping Plant capacity and low Sacramento River flow event target. With
a facilities allocation factor of 75 percent maximum combined benefits to 71-Year
Environmental Delta Outflow and Minimum Annual Agricultural and Urban Water Supply
Benefits are attained with a maximum storage volume of 5.0 maf. Under these conditions, a
net increase to 71-Year Average Annual Environmental Delta Outflow of 260 taf and a net
increase to Minimum Annual Agricultural and Urban Water Supply of 861 taf are achieved.
Maximum combined 71-year average annual benefits with expanded Banks Pumping Plant
capacity and low Sacramento River flow event target are attained with a maximum storage
volume of 5.0 maf and a facilities allocation factor of 25 percent. Under these conditions, a
net increase to 71-Year Average Annual Environmental Delta Outflow of 467 taf and a net
increase to 71-Year Average Annual Agricultural and Urban Water Supply of 85 taf are
achieved. Maximum net increase to Minimum Annual Agricultural and Urban Water Supply
of 881 taf are achieved with a facilities allocation factor of 100 percent, while Minimum
Annual Environmental Delta Outflow is unaffected.

D—006573

D-006573



Preliminary Draft -- May 12, 1997 Page 8

4. With environmental storage operated for Dry Period Supply and agricultural and urban
storage operated for Normal Period Supply, cumulative benefits for 71-Year Average Annual
Agricultural and Urban Water Supply Benefits and Minimum Annual Environmental Delta
Outflow continue to increase as maximum storage volume increases up to about 5.0 maf. For
any given maximum storage volume, relative 71-Year average annual benefits to
environmental water supply and agricultural and urban water supply are roughly proportional
to the facilities allocation factor. For example, with expanded Banks Pumping Plant
capacity, low Sacramento River flow event target, and a 2.0 maf maximum storage volume,
as the facilities allocation factor is increased through the range of 0, 25, 50, 75, and
100 percent, Minimum Annual Environmental Delta Outflow decreases through the range of
526, 289, 122, 0, and 0 taf and 71-Year Average Annual Agricultural and Urban Water
Supply increases through the range of 3, 191, 266, 320, and 363 taf. While caution should
be taken in directly comparing relative benefits to environmental water supply and
agricultural and urban water supply, average annual deliveries from storage to either type of
use increase in fairly linear relationship with the share of storage dedicated to that type of
use.

As displayed in Figure 7, with a maximum storage volume of 5.0 maf and a facilities
allocation factor of 50 percent, a net increase to Minimum Annual Environmental Delta
Outflow of 181 taf and a net increase to 71-Year Average Annual Agricultural and Urban
Water Supply of 275 taf are attained. With a facilities allocation factor of 25 percent
maximum combined benefits to Minimum Annual Environmental Delta Outflow and
71-Year Average Annual Agricultural and Urban Water Supply Benefits are attained with a
maximum storage volume of 5.0 maf. Under these conditions, a net increase to Minimum
Annual Environmental Delta Outflow of 821 taf and a net increase to 71-Year Average
Annual Agricultural and Urban Water Supply of 198 taf are achieved. Maximum combined
71-year average annual benefits with existing Banks Pumping Plant capacity and low
Sacramento River flow event target are attained with a maximum storage volume of 5.0 maf
and a facilities allocation factor of 75 percent. Under these conditions, a net increase to
71-Year Average Annual Environmental Delta Outflow of 142 taf and a net increase to
71-Year Average Annual Agricultural and Urban Water Supply of 324 taf are achieved.
Similarly, a net increase to Minimum Annual Environmental Delta Outflow of 821 taf and
net increase to Minimum Annual Agricultural and Urban Water Supply of 375 taf are
achieved with a facilities allocation factor of 25 percent and a maximum storage volume of
3.5 maf. In comparison, Figure 8 displays average annual benefits with expanded Banks
Pumping Plant capacity and low Sacramento River flow event target. With a facilities
allocation factor of 25 percent maximum combined benefits to Minimum Annual
Environmental Delta Outflow and 71-Year Average Annual Agricultural and Urban Water
Supply Benefits are attained with a maximum storage volume of 5.0 maf. Under these
conditions, a net increase to Minimum Annual Environmental Delta OQutflow of 821 taf and a
net increase to 71-Year Average Annual Agricultural and Urban Water Supply of 235 taf are
achieved. Maximum combined 71-year average annual benefits with expanded Banks
Pumping Plant capacity and low Sacramento River flow event target are attained with a
maximum storage volume of 5.0 maf and a facilities allocation factor of 75 percent. Under
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these conditions, a net increase to 71-Year Average Annual Environmental Delta Outflow of
137 taf and a net increase to 71-Year Average Annual Agricultural and Urban Water Supply
of 401 taf are achieved. Similarly, a net increase to Minimum Annual Environmental Delta
Outflow of 821 taf and net increase to Minimum Annual Agricultural and Urban Water
Supply of 381 taf are achieved with a facilities allocation factor of 25 percent and a
maximum storage volume of 4.0 maf.

. Potential benefits for both environmental water supply and agricultural and urban water

supply from upstream of Delta off-stream storage are reduced with high Sacramento River
flow event targets under any combination of operational goals and storage capacities. For
example, with a low Sacramento River flow event target, existing Banks Pumping Plant
capacity, and Normal Period Supply operation for both environmental and agricultural and
urban water supply, as the facilities allocation factor is increased through the range of 0, 25,
50, 75, and 100 percent for 2.0 maf maximum storage volume, 71-Year Average Annual
Environmental Delta Outflow decreases through the range of 488, 398, 318, 224, and 0 taf
and 71-Year Average Annual Agricultural and Urban Water Supply increases through the
range of -15, 130, 211, 242, and 266 taf. With a high Sacramento River flow event target,
existing Banks Pumping Plant capacity, and Normal Period Supply operation for both
environmental and agricultural and urban water supply, as the facilities allocation factor is
increased through the range of 0, 25, 50, 75, and 100 percent for 2.0 maf maximum storage
volume, 71-Year Average Annual Environmental Delta Outflow decreases through the range
of 313, 256, 194, 120, and 0 taf and 71-Year Average Annual Agricultural and Urban Water
Supply increases through the range of -10, 80, 136, 164, and 184 taf. Similar reductions in
benefits occur with a high Sacramento River flow event target under other combinations of
operational goals and with expanded Banks Pumping Plant capacity.

. This initial evaluation indicates that new upstream of Delta storage facilities provide greater

71-Year Average Annual Agricultural and Urban Water Supply Benefits with expanded
Banks Pumping Plant capacity in comparison to existing Banks Pumping Plant capacity.
However, greater Minimum Annual Agricultural and Urban Water Supply Benefits are
provided with existing Banks Pumping Plant capacity in comparison to expanded Banks
Pumping Plant capacity. This is because the limited Banks Pumping Plant capacity results in
a constraint which limits storage releases, so more water is retained for delivery through
extended dry periods. For example, consider a 2.0 maf maximum storage volume facility,
existing Banks Pumping Plant capacity with a low Sacramento River flow event target, a
facilities allocation factor of 50 percent, and a Normal Period Supply operation goals for both
environmental storage and agricultural and urban storage. Under these conditions, a net
increase in 71-Year Average Annual Environmental Delta Outflow of 318 taf and a net
increase in 71-Year Average Annual Agricultural and Urban Water Supply of 211 taf occur.
Under the same maximum storage volume, facilities allocation factor, and operational goals,
with expanded Banks Pumping Plant capacity and a low Sacramento River flow event target,
a net increase in 71-Year Average Annual Environmental Delta Outflow of 278 taf and a net
increase in 71-Year Average Annual Agricultural and Urban Water Supply of 236 taf are
attained. Similar effects in benefits occur with expanded Banks Pumping Plant capacity
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under other combinations of operational goals and with a high Sacramento River flow event
target.

Maximum combined 71-Year average annual benefits with existing Banks Pumping Plant
capacity and low Sacramento River flow event target are attained with a maximum storage
volume of 5.0 maf, a facilities allocation factor of 75 percent, and Dry Period Supply
Operations for environmental water supply and Normal Period Supply Operations for
agricultural and urban water supply. A net increase to 71-Year Average Annual
Environmental Delta Outflow of 142 taf and a net increase to 71-Year Average Annual
Agricultural and Urban Water Supply of 324 taf are achieved. Maximum combined
minimum annual benefits with existing Banks Pumping Plant capacity and low Sacramento
River flow event target are attained with a maximum storage volume of 3.5 mafand a
facilities allocation factor of 25 percent. Under these conditions, a net increase to Minimum
Annual Environmental Delta Outflow of 821 taf and net increase to Minimum Annual
Agricultural and Urban Water Supply of 375 taf are achieved. In comparison, reduced
71-Year environmental water supply and increased 71-Year average annual agricultural and
urban water supply benefits with expanded Banks Pumping Plant capacity and low
Sacramento River flow event target, a maximum storage volume of 5.0 maf, a facilities
allocation factor of 75 percent, and Dry Period Supply Operations for environmental water
supply and Normal Period Supply Operations for agricultural and urban water supply. A net
increase to 71-Year Average Annual Environmental Delta Outflow of 137 taf and a net
increase to 71-Year Average Annual Agricultural and Urban Water Supply of 401 taf are
achieved. Similarly, a net increase to Minimum Annual Environmental Delta Outflow of
775 taf and net increase to Minimum Annual Agricultural and Urban Water Supply of 275 taf
are achieved with a facilities allocation factor of 25 percent and a maximum storage volume
of 3.5 maf indicate reduced minimum annual environmental and agricultural and urban water

supply.

7. Adding any new storage facilities effects agricultural and urban water supply benefits due to
reductions in delivery of SWP Interruptible Supply water. Under terms of the Monterrey
Agreement, whenever project water is available for delivery to SWP contractors that is not
needed for fulfilling approved entitlement water deliveries or for meeting SWP operational
commitments, including storage goals for the current or following years, SWP contractors
may take delivery of these water supplies in proportion to their respective annual Table A
entitlement. For the purposes of this evaluation, delivery of SWP Interruptible Supply is
given last priority in relation to delivery and storage of environmental water, CVP contractual
water, and SWP table A entitlement water. Adding new storage capacity -- for either
environmental or agricultural and urban water supply purposes -- will reduce the availability
of unallocated surplus Delta water and thereby reduce the quantity of SWP Interruptible
Supply deliveries. If the new storage capacity is designated for agricultural and urban
purposes, this interruptible supply will be replaced by more reliable base contractual water
supply deliveries. If the new storage capacity is designated for environmental purposes, net
decreases are seen in total agricultural and urban water supply benefits.
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Figure 1

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Normal Period Supply Operation, Ag & Urban: Normal Period Supply Operation
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Figure 2

‘ Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Normal Period Supply Operation, Ag & Urban: Normal Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and Low S.R. Flow Event Target

Piot A. 71-Year Average Annuat
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Figure 3

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Dry Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Existing Banks PP Capacity and Low S.R. Flow Event Target
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Figure 4

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Dry Period Supply Operation, Ag & Urban: Dry Period Supply Operation

5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and Low S.R. Flow Event Target

Piot A. Minimum Annual
Environmental Delta Outflow
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Figure 5

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Normal Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Existing Banks PP Capacity and Low S.R. Flow Event Target
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100% Facifities Allocation Factor indicates entire storage dedicated to ag & urban water supply.

NC_RVO3 XLS 2Charta

D—006581

D-006581



Preliminary Draft -- May 12, 1997

nge 16

NC_RVO? XLS 2 Charts

Environmental: Normal Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity

Figure 6

Upstream of Delta Off-Stream Storage

Combined Environmental -- Ag & Urban Water Supply Benefits

With Expanded Banks PP Capacity and Low S.R. Flow Event Target
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Figure 7

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Dry Period Supply Operation, Ag & Urban: Normal Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Existing Banks PP Capacity and Low S.R. Flow Event Target
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Figure 8

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Dry Period Supply Operation, Ag & Urban: Normal Period Supply Operation

3,500

3.200

2,900

(TAFfyear)

2,600

2,300

2.000

5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and Low S.R. Flow Event Target

Piot A. Minimum Annual
Environmental Delta Qutflow

(TAFlyear)

Note.

NC_RVOB XLS 2 Charte

4,500 5,000

S —

500 1,000 1,500 2,000 2.500 3,000 3,500 4,
Maximum Storage Volume {TAF)
Plot B. 71-Year Average Annuat
Ag & Urban Water Supply Benefits
7,000 1 ... - s
T 1 |
| 1 } ’ ’ i
8.800 t
. X i
6,600 L | ‘ ! : 4[
) I ‘,,I—— . v_—f»——- — ...T—— _____ l't—_—*— ,,,,,, [ Ry
_________ e VRUTUTPRE - . — - —
‘ T — - — o— ' — - S — 4—[
6,400 Lt R .S U T
4T S UUUUR RUTRPRES TR R |
e r _____________ i
6,200 gt . l
'
8,000 {
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4.500 5,000

Maximum Storage Volume (TAF)

Facilities Allocation Factor:

0% Facilities Allocation Factor indicates entire storage dedicated to environmenta) water supply
100% Facilities Allocation Factor indicates entire storage dedicated to ag & urban water supply

D—006584

"
]
’
§
;
N
N
-
:
i
,
5
}
N
N
B
B
B
B

D-006584



Y | 1
- I
b .

E R E

Preliminary Draft -- May 12, 1997 Page 19

South of Delta Off-Aqueduct Storage

This evaluation provides initial quantitative information on combined environmental --
agricultural and urban water supply benefits that might be provided by new south of Delta
storage facilities. Additional information on water quality benefits, interaction with other
potential new storage and conveyance facilities, costs of new storage facilities, and
environmental acceptability of new storage facilities must all be considered in a further
refinement of this evaluation. Potential water supply benefits under each of the eight operation
conditions were evaluated separately and described in the following section of this report. Some
general observations drawn from this study are summarized here. More detailed results are
described in the following sections of this report.

1. Adding any new storage facilities has significant impacts on agricultural and urban water
supply benefits due to reductions in delivery of SWP Interruptible Supply water. Under the
terms of the Monterey Agreement, whenever project water is available for delivery to SWP
contractors that is not needed for fulfilling approved entitlement water deliveries or for
meeting SWP operational commitments, including storage goals for the current or following
years, SWP contractors may take delivery of these water supplies in proportion to their
respective annual Table A entitlement. For the purposes of this evaluation, delivery of SWP
Interruptible Supply is given last priority in relation to delivery and storage of environmental
water, CVP contractual water, and SWP Table A entitlement water. Adding new storage
capacity -- for either environmental or agricultural and urban water supply purposes -- will
reduce the availability of unallocated surplus Delta water and thereby reduce the quantity of
SWP Interruptible Supply deliveries. If the new storage capacity is designated for
agricultural and urban purposes, this interruptible supply will be replaced by more reliable
base contractual water supply deliveries. If the new storage capacity is designated for
environmental purposes, net decreases are seen in total agricultural and urban water supply
benefits.

This effect is pronounced under the expanded Banks Pumping Plant capacity condition, due
to the higher level of SWP Interruptible Supply deliveries that would occur without new
storage facilities. An example of this effect is seen in model runs with a 3.0 maf maximum
storage capacity and Normal Period Supply Operation goals for both environmental water
supply and agricultural and urban water supply. Under these conditions and the facilities
allocation factor set at 0 percent, a net loss of 83 taf occurs in 71-Year Average Annual
Agricultural and Urban Water Supply benefits. With the facilities allocation factor raised to
25 percent, this loss is recovered and a net gain of 24 taf is attained in 71-Year Average
Annual Agricultural and Urban Water Supply benefits.

2. Potential benefits for both environmental water supply and agricultural and urban water
supply from south of Delta off-aqueduct storage are significantly enhanced with expanded
Banks Pumping Plant capacity under any combination of operational goals and storage
capacities. Consider as an example a 2.0 maf maximum storage capacity facility, a facilities
allocation factor of 50 percent, and Normal Period Supply goals for both environmental
storage and agricultural and urban storage. Under these conditions and with existing Banks
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Pumping Plant capacity, a net increase in 71-Year Average Annual Environmental Delta
Outflow of 78 taf and a net decrease in 71-Year Average Annual Agricultural and Urban
Water Supply of 13 taf occur. Under the same maximum storage capacity, facilities
allocation factor, and operational goals, with expanded Banks Pumping Plant capacity, net
increases in 71-Year Average Annual Environmental Delta Outflow of 156 taf and 71-Year
Average Annual Agricultural and Urban Water Supply of 108 taf are attained. Similar
improvements in benefits are attained with expanded Banks Pumping Plant capacity under
other combinations of operational goals.

3. With both environmental storage and agricultural and urban storage operated for Normal
Period Supply goals, cumulative benefits (as measured by 71-Year Average Annual
Environmental Delta Outflow and 71-Year Average Annual Agricultural and Urban Water
Supply) continue to increase as maximum storage capacity increases. Although incremental
benefits decrease towards the upper end of the range of maximum storage capacities
evaluated, under this type of operation there is no obvious limit to effective storage capacity
below 3.0 maf. For any given maximum storage capacity, relative benefits to environmental
water supply and agricultural and urban water supply are roughly proportional to the facilities
allocation factor. For example, with expanded Banks Pumping Plant capacity and a 2.0 maf
maximum storage capacity, as the facilities allocation factor is increased through the range of
0, 25, 50, 75, and 100 percent, 71-Year Average Annual Environmental Delta Outflow
decreases through the range of 270, 218, 156, 84, and 0 taf and 71-Year Average Annual
Agricultural and Urban Water Supply increases through the range of -80, 29, 108, 188, and
270 taf. While caution should be taken in directly comparing relative benefits to
environmental water supply and agricultural and urban water supply, it is clear that deliveries
from storage to either type of use increase in a fairly linear relationship with the share of
storage dedicated to that type of use.

As displayed in Figure 9, maximum combined benefits are attained with a maximum storage
capacity of 3.0 maf and a facilities allocation factor of 50 percent. Under these conditions, a
net increase to 71-Year Average Annual Environmental Delta Outflow of 174 taf and a net
increase to 71-Year Average Annual Agricultural and Urban Water Supply of 116 taf are
achieved.

4. With both environmental storage and agricultural and urban storage operated for Dry Period
Supply goals, only minor combined benefits (as measured by Minimum Annual
Environmental Delta Outflow and Minimum Annual Agricultural and Urban Water Supply)
are possible with existing Banks Pumping Plant capacity. With expanded Banks Pumping
Plant capacity, combined benefits are more significant, but disproportionate to maximum
storage capacity and facilities allocation factor. The maximum potential Minimum Annual
Environmental Delta Outflow decreases dramatically as the facilities allocation factor is
increased from 25 to 50 percent. No benefits to Minimum Annual Environmental Delta
Outflow are achieved with a facilities allocation factor of 75 percent. Compared to Minimum
Annual Environmental Delta Outflow, Minimum Annual Agricultural and Urban Water
Supply Benefits increase more linearly with maximum storage capacity. Incremental benefits
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increase throughout the range of maximum storage capacities evaluated for facilities
allocation factors of 25 through 100 percent. However, as with Minimum Annual
Environmental Delta Outflow, benefits decrease dramatically as the facilities allocation factor
is decreased from 50 to 25 percent.

Under combined Dry Period Supply Operations, expanded Banks Pumping Plant capacity,
and a facilities allocation factor of 0 percent, Minimum Annual Environmental Delta Outflow
reaches a maximum with a maximum storage capacity of 1.0 maf. With facilities allocation
factors of 75 and 100 percent, Minimum Annual Agricultural and Urban Water Supply
Benefits reach a near-maximum with storage capacities of 1.5 and 2.0 maf, respectively.
Increases in both Minimum Annual Environmental Delta Outflow and Minimum Annual
Agricultural and Urban Water Supply are achieved only with facilities allocation factors of
25 and 50 percent. With these facilities allocation factors, combined Minimum Annual
benefits increase throughout the range of maximum storage capacities evaluated. As shown
in Figure 10, maximum combined benefits are attained with a maximum storage capacity of
3.0 maf and facilities allocation factors of 25 or 50 percent. With a 25 percent facilities
allocation factor, a net increase to Minimum Annual Environmental Delta Outflow of 308 taf
and a net increase to Minimum Annual Agricultural and Urban Water Supply of 169 taf are
achieved. With a 50 percent facilities allocation factor, a net increase to Minimum Annual
Environmental Delta Outflow of 77 taf and a net increase to Minimum Annual Agricultural
and Urban Water Supply of 397 taf are achieved.

. With environmental storage operated for Normal Period Supply and agricultural and urban

storage operated for Dry Period Supply, only minor combined water supply benefits are
possible with existing Banks Pumping Plant capacity. With facilities allocation factors of
25 through 75 percent, near-maximum combined benefits to 71-Year Average Annual
Environmental Delta Outflow and Minimum Annual Agricultural and Urban Water Supply
are attained with a maximum storage capacity of 1.0 maf. With expanded Banks Pumping
Plant capacity, combined benefits to 71-Year Average Annual Environmental Delta Outflow
and Minimum Annual Agricultural and Urban Water Supply increase throughout the range of
maximum storage capacities evaluated. As displayed in Figure 11, with a maximum storage
capacity of 3.0 maf and a facilities allocation factor of 50 percent, a net increase to 71-Year
Average Annual Environmental Delta Outflow of 188 taf and a net increase to Minimum
Annual Agricultural and Urban Water Supply of 354 taf are attained.

. With environmental storage operated for Dry Period Supply and agricultural and urban

storage operated for Normal Period Supply, no significant combined water supply benefits
are attained with existing Banks Pumping Plant capacity. With expanded Banks Pumping
Plant capacity, maximum increases to Minimum Annual Environmental Delta Outflow are
achieved with a maximum storage capacity of 1.25 maf for facilities allocation factors of
25 and 50 percent. Benefits are reduced significantly as the facilities allocation factor is
increased from 25 to 50 percent. No increases to Minimum Annual Environmental Delta
Outflow are attained with a facilities allocation factor of 75 percent. 71-Year Average
Annual Agricultural and Urban Water Supply increases throughout the range of maximum
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storage capacities evaluated for facilities allocation factors of 25 to 75 percent. As shown in
Figure 12, maximum combined benefits are attained with a maximum storage capacity of
3.0 maf and a facilities allocation factor of 25 percent. Under these conditions, a net increase
to Minimum Annual Environmental Delta Outflow of 289 taf and a net increase to 71-Year
Average Annual Agricultural and Urban Water Supply of 120 taf are achieved.
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Figure 9

South of Delta Off-Aqueduct Storage
Combined Environmental - Ag & Urban Water Supply Benefits

Environmental: Normal Period Supply Operation, Ag & Urban: Normal Period Supply Operation
3500 cfs Conveyance Capacity
With Expanded Banks PP Capacity
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Figure 10

South of Delta Off-Aqueduct Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Dry Period Supply Operation, Ag & Urban: Dry Period Supply Operation
3500 cfs Conveyance Capacity
With Expanded Banks PP Capacity

Plot A. Minimum Annuat

Envir I Deita Outfl
3,000
2,800
R A )
’
PR
2,600 4.
5 v
3 . .
[ P X L e = e mm— e - e e Amm e e e e e =
] A - l’ i
2,400 4 ——
!
i |
1
2,200 {— } i
n i
! |
2,000 :
0 500 1,000 1,500 2,000 2,500 3,000
Maximum Storage Volume (TAF}
Plot B. Minimum Annual
Ag & Urban Water Supply Benefits
3.000 - POT— -
]
T ‘ ] ?
| | 7
- ! | I
i
2,600 L
%
£
=4
2,400
2,200 H
2,000

1,000 1500 2,000 2,500 3,000
Maximum Storage Volume (TAF)

Facilities Allocation Factor:

0% - - 25% —050%  eeeels 75% e 100%
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Figure 11

South of Delta Off-Aqueduct Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Normal Period Supply Operation, Ag & Urban: Dry Period Supply Operation
3500 cfs Conveyance Capacity
With Expanded Banks PP Capacity

Plot A. 71-Year Average Annual
Environmental Delta Outflow
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Note 0% Facilities Allocation Factor indicates entire storage dedicated to enviranmental water supply.
100% Faclities ABlocation Factor indicates entire storage dedicatad t0 ag & urban water supply.
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Figure 12

South of Delta Off-Aqueduct Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Dry Period Supply Operation, Ag & Urban: Normal Period Supply Operation
3500 cfs Conveyance Capacity
With Expanded Banks PP Capacity
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Note 0% Facilities Allocation Factor indicates entire storage dedicated to environmental water supply
100% Facikties Aliocation Factor indicates entire storage dedicated to ag & urban water supply.
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Initial Sensitivity Evaluation of Operational Parameters and Storage Volumes
Using the CALFED Post-Processing Operations Model

Upstream of Delta Off-Stream Storage Facilities

COMBINED ENVIRONMENTAL -- AGRICULTURAL AND URBAN WATER SUPPLY
EVALUATION

Introduction

Environmental water supply benefits from new upstream of Delta storage facilities would be
achieved by diverting water from the Sacramento River during periods of high flow and
concurrent low environmental impacts. This stored water would then be released back to the
Sacramento River to meet Delta outflow and/or in-stream targets. Agricultural and Urban water
supply benefits from new upstream of Delta storage facilities would be achieved in a similar
manner. As described above, water from the Sacramento River would be diverted during periods
of high flow and concurrent low environmental impacts. This stored water would be released
back to the Sacramento River during times of need. The capacity of the new storage facility,
rules governing diversions into storage, and operational goals (e.g. maximum normal period
supply or maximum dry period supply) all affect the magnitude of potential water supply
benefits for environmental or agricultural and urban purposes.

The CALFED spreadsheet operations model was used to evaluate effects of various operational
rules and physical capacities of new upstream of Delta storage facilities on potential combined
environmental -- agricultural and urban water supply benefits. In preceding studies, separate
evaluations were conducted to identify potential benefits from upstream of Delta storage
facilities dedicated to environmental water supply and agricultural and urban water supply. In
each of these evaluations. eight sets of parameters were developed which collectively bracket
ranges of potential operations. These eight operations conditions include two operational goals
implemented under four external conditions.

The first operational goal modeled is to maximize supplies over normal hydrologic periods. This
goal is achieved by imposing no storage carryover requirement and releasing water from storage
whenever unmet demand exists. A by-product of this type of operation is that supplies in storage
are often depleted when entering critically dry periods. The second operational goal is to
maximize supplies in the driest years of normal hydrologic sequences. This goal is achieved by
reducing the amount of water delivered from storage in any given year through methods such as
imposing carryover requirements. While this type of operation usually results in relatively larger
quantities of water in storage for use during extended dry periods, overall long-term water
deliveries are diminished.

Input from agency representatives and stakeholders suggested a need to maintain certain

geomorphological processes along the upper un-leveed portion of the Sacramento River and
biological processes in the river and Bay-Delta system as a condition to operating any new
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storage facilities. Under this scenario, a minimum peak flow would be required to occur in the
river each year or defined number of years before flows would be diverted to storage. In this
evaluation, a combination of one-month and two-month volumes are used to represent this
minimum flow event target. In addition, for this evaluation the Sacramento River flow event
target is implemented annually. Beginning each October the flow target (in addition to existing
in-stream and/or navigation requirements) must be met prior to diverting any flows to storage.
Once the target is met, only existing in-stream and/or navigation requirements must be met prior
to diverting subsequent flows to storage during the water year. An initial sensitivity evaluation
indicates the Sacramento River flow event target has negligible effects on storage operations
below a flow event target measured by a one-month volume of 500 taf. Between flow event
targets measured by one-month volumes of 500 and 1,000 taf, storage operations are sensitive to
the target level. Minimal additional effects are seen with targets measured by one-month
volumes above 1,000 taf up to the maximum flow event target evaluated, measured by a one-
month volume of 1,500 taf. For this evaluation, the Sacramento River flow event target is
considered an external condition to be applied in conjunction with existing or expanded Banks
Pumping Plant capacity. To bracket the potential effects in storage operations, low and high
Sacramento River flow event targets were selected for evaluation.

Because the capacity of Banks Pumping Plant, the State Water Project Delta pumping facility has
an affect on potential storage operations for meeting south of Delta unmet agriculture and urban
demands, two capacities were considered in this evaluation. In combination, the two Banks
Pumping Plant capacities and two Sacramento River flow event targets result in four external
conditions to be considered in this evaluation. Under the first external condition, existing Banks
Pumping Plant capacity is assumed in conjunction with a low Sacramento River flow event
target. Under the second external condition, an expanded Banks Pumping Plant capacity, as
proposed in the Department of Water Resources South Delta Improvements Plan, is assumed in
conjunction with a low Sacramento River flow event target. Under the third external condition,
existing Banks Pumping Plant capacity is assumed in conjunction with a high Sacramento River
flow event target. Under the fourth external condition, an expanded Banks Pumping Plant
capacity is assumed in conjunction with a high Sacramento River flow event target.

Because either environmental or agriculture and urban storage could be operated for either
Normal Period Supply of Dry Period Supply, a total of sixteen operation conditions were
evaluated in this study. These sixteen operation conditions, defined by the two operational goals
for each water supply type under these four external conditions, are described in Table NC-1.

In this evaluation, a facilities allocation factor was used to direct the portion of storage volume
and storage inflow/outflow conveyance capacity dedicated to environmental water supply and
agricultural and urban water supply purposes. This facilities allocation factor was defined such
that O percent indicates that all facilities are dedicated to environmental purposes while

100 percent indicates that all facilities are dedicated to agricultural and urban water supply
purposes. Any factor ranging from 0 to 100 percent may be input into the model. Under the
assumptions built into the model, the storage volume for either purpose (total volume multiplied
by the appropriate facilities allocation factor) always remains dedicated to that purpose alone.

D—006595

- -wu- - - - --..~ - - - - - ""‘"'- " - ' -* .W-“ m-w‘”‘-»m- T - - . .

D-006595



I E E E R B R E B =B

Preliminary Draft -- May 12, 1997 Page NC-3

On the other hand, the storage inflow/outflow conveyance capacity for either purpose is only
dedicated as a first priority to that purpose. If storage conveyance capacity dedicated to either
environmental or agricultural and urban purposes is not in use, it may be employed for the other
purpose. To evaluate combined environmental -- agricultural and urban water supply operations,
the parameter sets for the sixteen operation conditions described in Table NC-1 were employed
to estimate water supply benefits under facilities allocation factors of 0, 25, 50, 75, and

100 percent and maximum storage volumes ranging from 100 taf to 5.0 maf.

As described in previous evaluations, a minimum Delta outflow target of 12,000 cfs for the
months of January through June is used as a surrogate for environmental water demands for these
evaluations. Because the CALFED spreadsheet operations model uses a monthly time step, more
detailed evaluation of flows is not possible with this tool. However, in actual operation, the
volume of water released from storage towards the 12,000 cfs target might be used to create
higher pulses of flow for shorter durations, if this operation was deemed more environmentally
beneficial.

Using this target minimum Delta outflow surrogate approach, environmental water supply
benefits are measured in this evaluation by averaging monthly flow rates up to a maximum of
12,000 cfs for January through June of each water year. Any flow above 12,000 cfs is not
counted as part of the environmental water supply benefits. Note that the result of this
computation is significantly lower than and not comparable to toral average annual Delta
outflow. For simplicity in this evaluation, this average of January through June Delta outflows
up to 12,000 cfs is termed Environmental Delta Outflow.

As also described in previous evaluations, south of Delta SWP and CVP demands are used as a
surrogate for agricultural and urban water supply demands in these evaluations. In actual
practice, agricultural and urban water supply benefits from upstream of Delta storage might be
designated to a subset of SWP and CVP users, or other upstream of Delta or south of Delta
agricultural and urban water users.

Five statistical measures of water supply benefits for either environmental purposes or
agricultural and urban purposes are included in this analysis, as described in Table NC-2. Water
supply benefits, as described by these five statistical measures, were estimated for each of the
sixteen sets of operation conditions over the range of maximum storage volumes and facilities
allocation factors. While this information should not be considered definitive, this evaluation
illustrates the potential for combined environmental -- agricultural and urban water supply
benefits from upstream of Delta storage facilities and the effects of various external conditions
and operational goals. The information developed in this evaluation may be used to provide an
initial refinement of the range of storage volumes of potential upstream of Delta storage facilities
which should be considered in future studies.
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Table NC-1
Bracketing Operational Conditions

Condition

Description

1

in P ity/Low S.R. Flow Event T
nviro rage: Normal Period Suppl eration
lture and Ur torage: Normal Perio 1 tion.
This condition assumes existing Banks Pumping Plant capacity is in operation and
diversions to upstream of Delta storage are limited by a low Sacramento River flow
event target. Environmental and agricultural and urban storage is operated to provide
maximum supplies over normal hydrologic periods.

Existing Banks PP Capacity/Low S.R. Flow Event Target
Environmental Storage: Dry Period Supply Operation

Agriculture and Urban Storage: Dry Period Supply Operation.

This condition assumes existing Banks Pumping Plant capacity is in operation and
diversions to upstream of Delta storage are limited by a low Sacramento River flow
event target. Environmental and agricultural and urban storage is operated to provide
maximum supplies in critically dry years.

Existing Banks PP Capacity/Low S.R. Flow Event Target

nvironmental Storage: Normal Period Supply Operation

Agricultural and Urban Storage: Dry Period Supply Operation.

This condition assumes existing Banks Pumping Plant capacity is in operation and
diversions to upstream of Delta storage are limited by a low Sacramento River flow
event target. Environmental storage is operated to provide maximum supplies over
normal hydrologic periods. Agricultural and urban storage is operated to provide
maximum supplies in critically dry years.

xisting Banks P acity/Low S.R. Flow Event Target

Environmental Storage: Dry Period Supply Operation

Agricultural and Urban Storage: Normal Period Supply Operation.

This condition assumes existing Banks Pumping Plant capacity is in operation and
diversions to upstream of Delta storage are limited by a low Sacramento River flow
event target. Environmental storage is operated to provide maximum supplies in
critically dry years. Agricultural and urban storage is operated to provide maximum
supplies over normal hydrologic periods.
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Table NC-1 (Continued)
Bracketing Operational Conditions

Condition

Description

5

Expanded Banks PP ity/Low S. w Ev t

Environmental Storage: Normal Period Supply Operation

Agriculture and Urban Storage: Normal Period Supply Operation.

This condition assumes increased Banks Pumping Plant capacity as proposed in the
Department of Water Resources Interim South Delta Improvement Plan is in operation
and diversions to upstream of Delta storage are limited by a low Sacramento River flow
event target. Environmental and agricultural and urban storage is operated to provide
maximum supplies over normal hydrologic periods.

anded Banks PP Capaci w S.R. Flow Ev t
nvironmental Storage: Dry Perio | eration
riculture and Urb rage: ri 1 ration.
This condition assumes increased Banks Pumping Plant capacity as proposed in the
Department of Water Resources Interim South Delta Improvement Plan is in operation
and diversions to upstream of Delta storage are limited by a low Sacramento River flow
event target. Environmental and agricultural and urban storage is operated to provide
maximum supplies in critically dry years.

Expanded Banks PP Capacity/L.ow S.R. Flow Event Target
Environmental Storage: Normal Period Supply Operation

ricultural and Urban Storage: Dry Period Suppl eration.
This condition assumes increased Banks Pumping Plant capacity as proposed in the
Department of Water Resources Interim South Delta Improvement Plan is in operation
and diversions to upstream of Delta storage are limited by a low Sacramento River flow
event target. Environmental storage is operated to provide maximum supplies over
normal hydrologic periods. Agricultural and urban storage is operated to provide
maximum supplies in critically dry years.

xpanded PP Capaci w S.R. Flow Event Target
Environmental St : Dry Period 1 eration
Agricultural and Urban Storage: Normal Peri 1 eration.
This condition assumes increased Banks Pumping Plant capacity as proposed in the
Department of Water Resources Interim South Delta Improvement Plan is in operation
and diversions to upstream of Delta storage are limited by a low Sacramento River flow
event target. Environmental storage is operated to provide maximum supplies in
critically dry years. Agricultural and urban storage is operated to provide maximum
supplies over normal hydrologic periods.
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Table NC-1 (Continued)
Bracketing Operational Conditions

Condition

Description

9

isti acity/High S.R. Flow Event Target
Agriculture and Urban Storage: Normal Period Supply Operation.
This condition assumes existing Banks Pumping Plant capacity is in operation and
diversions to upstream of Delta storage are limited by a high Sacramento River flow
event target. Environmental and agricultural and urban storage is operated to provide
maximum supplies over normal hydrologic periods.

10

Existing Banks PP Capacity/High S.R. Flow Event Target

Environmental Storage: Dry Period Supply Operation

Agriculture and Urban Storage: Dry Period Supply Operation.

This condition assumes existing Banks Pumping Plant capacity is in operation and
diversions to upstream of Delta storage are limited by a high Sacramento River flow
event target. Environmental and agricultural and urban storage is operated to provide
maximum supplies in critically dry years.

11

xisting Banks PP Capacity/High S.R. Flow Event Target

Environmental Storage: Normal Period Supply Operation

Agricultural and Urban Storage: Dry Period S Operation.

This condition assumes existing Banks Pumping Plant capacity is in operation and
diversions to upstream of Delta storage are limited by a high Sacramento River flow
event target. Environmental storage is operated to provide maximum supplies over
normal hydrologic periods. Agricultural and urban storage is operated to provide
maximum supplies in critically dry years.

12

Existing Banks PP Capacity/High S.R. Flow Event Target

nvironme age: D i uppl erati
Agricultural and Urban Storage: Normal Period Supply Operation.
This condition assumes existing Banks Pumping Plant capacity is in operation and
diversions to upstream of Delta storage are limited by a high Sacramento River flow
event target. Environmental storage is operated to provide maximum supplies in
critically dry years. Agricultural and urban storage is operated to provide maximum

supplies over normal hydrologic periods.
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Table NC-1 (Continued)
Bracketing Operational Conditions

Condition

Description

13

ded Banks PP Capacity/High S.R. Flow Ev €
nvironmental Storage: ri 1 i
iculture e: No, iod Suppl tion.
This condition assumes increased Banks Pumping Plant capacity as proposed in the
Department of Water Resources Interim South Delta Improvement Plan is in operation
and diversions to upstream of Deita storage are limited by a high Sacramento River flow
event target. Environmental and agricultural and urban storage is operated to provide
maximum supplies over normal hydrologic periods.

14

Ex Banks PP ity/High S.R. Flow Ev t
Environmen rage: Dry Period Suppl eration

iculture rban Storage: Dry Period 1 ation.
This condition assumes increased Banks Pumping Plant capacity as proposed in the
Department of Water Resources Interim South Delta Improvement Plan is in operation
and diversions to upstream of Delta storage are limited by a high Sacramento River flow
event target. Environmental and agricultural and urban storage is operated to provide
maximum supplies in critically dry years.

15

Department of Water Resources Interim South Delta Improvement Plan is in operation

Expanded Banks PP Capacity/High S.R. Flow Event Target

Environmental Storage: Normal Period Supply Operation
Agricultural and Urban Storage: Dry Period Supply Operation.

This condition assumes increased Banks Pumping Plant capacity as proposed in the

and diversions to upstream of Delta storage are limited by a high Sacramento River flow
event target. Environmental storage is operated to provide maximum supplies over
normal hydrologic periods. Agricultural and urban storage is operated to provide
maximum supplies in critically dry years.

16

Expanded Banks PP Capacity/High S.R. Flow Event Target

Environmental Storage: Dry Period Supply Operation

Agricultural and an Storage: Normal Period ly Operation.

This condition assumes increased Banks Pumping Plant capacity as proposed in the
Department of Water Resources Interim South Delta Improvement Plan is in operation
and diversions to upstream of Delta storage are limited by a high Sacramento River flow
event target. Environmental storage is operated to provide maximum supplies in
critically dry years. Agricultural and urban storage is operated to provide maximum

supplies over normal hydrologic periods.
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Table NC-2
Statistical Measures
of

Environmental and Agricultural and Urban Water Supply Benefits

Measure

Description

71-Year Average Annual. Annual average over the historical hydrologic
sequence used in the model simulations.

1928-34 Critical Dry Period Average Annual. Annual average over the seven
year critical dry period.

Average Dry Year. Annual average over the sixteen water years classified as
dry years within the 71-year hydrologic sequence.

Average Critically Dry Year. Annual average over the eleven water years
classified as critically dry years within the 71-year hydrologic sequence.

Minimum Annual. The minimum annual quantity that occurs over the 71-year
hydrologic sequence.
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Summary :

This evaluation provides initial quantitative information on combined environmental -~
agricultural and urban water supply benefits that might be provided by new upstream of Delta
storage facilities. Additional information on water quality benefits, interaction between
environmental water supply and agricultural and urban water supply opportunities, interactions
with other potential new storage and conveyance facilities, costs of new storage facilities, and
environmental acceptability of new storage facilities must all be considered in a further
refinement of upstream of Delta water storage facilities. Potential water supply benefits under
each of the sixteen operation conditions were evaluated separately. Some general observations
drawn from this study are summarized here. More detailed results are described in the following
sections of this report.

1. With both environmental storage and agricultural and urban storage operated for Normal
Period Supply goals, cumulative benefits (as measured by 71-Year Average Annual
Environmental Delta Outflow and 71-Year Average Annual Agricultural and Urban Water
Supply) continue to increase as maximum storage volume increases. Although incremental
benefits decrease towards the upper end of the range of maximum storage volumes evaluated,
under this type of operation there is no obvious limit to effective storage volume below
5.0 maf. For any given maximum storage volume, relative benefits to environmental water
supply and agricultural and urban water supply are roughly proportional to the facilities
allocation factor. For example, with expanded Banks Pumping Plant capacity, low
Sacramento River flow event target and a 2.0 maf maximum storage volume, as the facilities
allocation factor is increased through the range of 0, 25, 50, 75, and 100 percent, 71-Year
Average Annual Environmental Delta Outflow decreases through the range of 441, 357, 278,
183. and 0 taf and 71-Year Average Annual Agricultural and Urban Water Supply increases
through the range of -26, 146, 236, 291, and 333 taf. While caution should be taken in
directly comparing relative benefits to environmental water supply and agricultural and urban
water supply, 71-Year average annual deliveries from storage to either type of use increase in
fairly linear relationship with the share of storage dedicated to that type of use.

As displayed in Figure NC-1, near maximum combined benefits with existing Banks
Pumping Plant capacity and low Sacramento River flow event target are attained with a
maximum storage volume of 5.0 maf and a facilities allocation factor of 50 percent. Under
these conditions, a net increase to 71-Year Average Annual Environmental Delta Outflow of
398 taf and a net increase to 71-Year Average Annual Agricultural and Urban Water Supply
of 266 taf are achieved. In comparison, maximum combined benefits with expanded Banks
Pumping Plant capacity and low Sacramento River flow event target are similar in magnitude
but shifted slightly towards agricultural and urban water supply. As shown in Figure NC-2,
with a maximum storage volume of 5.0 maf and a facilities allocation factor of 50 percent, a
net increase to 71-Year Average Annual Environmental Delta Outflow of 359 taf and a net
increase to 71-Year Average Annual Agricultural and Urban Water Supply of 314 taf are
achieved.
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2. With both environmental storage and agricultural and urban storage operated for Dry Period
Supply goals, cumulative benefits (as measured by Minimum Annual Environmental Delta
Outflow and Minimum Annual Agricultural and Urban Water Supply) continue to increase as
maximum storage volume increases up to about 4.0 maf. The maximum potential Minimum
Annual Environmental Delta OQutflow decreases dramatically as the facilities allocation factor
is increased from 25 to 50 percent. No benefits to Minimum Annual Environmental Delta
Outflow are achieved with a facilities allocation factor of 75 percent. Compared to Minimum
Annual Environmental Delta Outflow, Minimum Annual Agricultural and Urban Water
Supply Benefits increase more linearly with maximum storage volume. Incremental benefits
increase throughout the range of maximum storage volumes evaluated for facilities allocation
factors of 25 through 100 percent. However, benefits decrease dramatically as the facilities
allocation factor is decreased from 100 to 75 percent between 2.0 and 4.0 maf maximum
storage volume. For example, with expanded Banks Pumping Plant capacity, low
Sacramento River flow event target, and a facilities allocation factor of 0 percent, Minimum
Annual Environmental Delta Outflow reaches a maximum with a maximum storage volume
of 2.5 maf. With facilities allocation factors of 100 percent, Minimum Annual Agricultural
and Urban Water Supply Benefits reaches a maximum with a storage volumes of 3.0 maf.
Relative increases in both Minimum Annual Environmental Delta Outflow and Minimum
Annual Agricultural and Urban Water Supply Benefits with greater storage volumes are
achieved only with facilities allocation factors of 25 and 50 percent. With these facilities
allocation factors, combined Minimum Annual benefits increase throughout the range of
maximum storage volumes evaluated.

As displayed in Figure NC-3, near maximum combined benefits with existing Banks
Pumping Plant capacity and low Sacramento River flow event target are attained with a
maximum storage volume of 5.0 maf and a facilities allocation factor of 50 percent. Under
these conditions, a net increase to Minimum Annual Environmental Delta Outflow of 636 taf
and a net increase to Minimum Annual Agricultural and Urban Water Supply of 600 taf are
achieved. In comparison, Figure NC-4 displays reduced maximum combined benefits with
expanded Banks Pumping Plant capacity and low Sacramento River flow event target, a
maximum storage volume of 5.0 maf and a facilities allocation factor of 50 percent. Under
these conditions, a net increase to Minimum Annual Environmental Delta Outflow of 326 taf
and a net increase to Minimum Annual Agricultural and Urban Water Supply of 502 taf are
achieved.

3. With environmental storage operated for Normal Period Supply and agricultural and urban
storage operated for Dry Period Supply, cumulative benefits for 71-Year Average Annual
Environmental Delta Outflow and Minimum Annual Agricultural and Urban Water Supply
Benefits continue to increase as maximum storage volume increases up to about 5.0 maf. For
any given maximum storage volume, relative benefits to environmental water supply and
agricultural and urban water supply are roughly proportional to the facilities allocation factor.
For example. with expanded Banks Pumping Plant capacity, low Sacramento River flow
event target, and a 2.0 maf maximum storage volume, as the facilities allocation factor is
increased through the range of 0, 25, 50, 75, and 100 percent, 71-Year Average Annual
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Environmental Delta Outflow decreases through the range of 448, 372, 301, 203, and O taf
and Minimum Annual Agricultural and Urban Water Supply increases through the range of 0,
94,376, 416, and 454 taf. While caution should be taken in directly comparing relative
benefits to environmental water supply and agricultural and urban water supply, average
annual deliveries from storage to either type of use increase in fairly linear relationship with
the share of storage dedicated to that type of use.

As displayed in Figure NC-5, with a maximum storage volume of 5.0 maf and a facilities
allocation factor of 50 percent, a net increase to 71-Year Average Annual Environmental
Delta Outflow of 414 taf and a net increase to Minimum Annual Agricultural and Urban
Water Supply of 174 taf are attained. With a facilities allocation factor of 75 percent
maximum combined benefits to 71-Year Environmental Delta Outflow and Minimum
Annual Agricultural and Urban Water Supply Benefits are attained with a maximum storage
volume of 5.0 maf. Under these conditions, a net increase to 71-Year Average Annual
Environmental Delta Outflow of 304 taf and a net increase to Minimum Annual Agricultural
and Urban Water Supply of 851 taf are achieved. Maximum combined 71-year average
annual benefits with existing Banks Pumping Plant capacity and low Sacramento River flow
event target are attained with a maximum storage volume of 5.0 maf and a facilities
allocation factor of 25 percent. Under these conditions, a net increase to 71-Year Average
Annual Environmental Delta Outflow of 509 taf and a net increase to 71-Year Average
Annual Agricultural and Urban Water Supply of 118 taf are achieved. Maximum net
increase to Minimum Annual Agricultural and Urban Water Supply of 912 taf is achieved
with a facilities allocation factor of 100 percent, while Minimum Annual Envirc nmental
Delta Outflow is unaffected. In comparison, Figure NC-6 displays average annual benefits
with expanded Banks Pumping Plant capacity and low Sacramento River flow event target.
With a facilities allocation factor of 75 percent maximum combined benefits to 71-Year
Environmental Delta Outflow and Minimum Annual Agricultural and Urban Water Supply
Benefits are attained with a maximum storage volume of 5.0 maf. Under these conditions, a
net increase to 71-Year Average Annual Environmental Delta Outflow of 260 taf and a net
increase to Minimum Annual Agricultural and Urban Water Supply of 861 taf are achieved.
Maximum combined 71-year average annual benefits with expanded Banks Pumping Plant
capacity and low Sacramento River flow event target are attained with a maximum storage
volume of 5.0 maf and a facilities allocation factor of 25 percent. Under these conditions, a
net increase to 71-Year Average Annual Environmental Delta Outflow of 467 taf and a net
increase to 71-Year Average Annual Agricultural and Urban Water Supply of 85 taf are
achieved. Maximum net increase to Minimum Annual Agricultural and Urban Water Supply
of 881 taf are achieved with a facilities allocation factor of 100 percent, while Minimum
Annual Environmental Delta Outflow is unaffected.

With environmental storage operated for Dry Period Supply and agricultural and urban
storage operated for Normal Period Supply, cumulative benefits for 71-Year Average Annual
Agricultural and Urban Water Supply Benefits and Minimum Annual Environmental Delta
Outflow continue to increase as maximum storage volume increases up to about 5.0 maf. For
any given maximum storage volume, relative 71-Year average annual benefits to

D—006604

D-006604



Preliminary Draft -- May 12, 1997 Page NC-12

environmental water supply and agricultural and urban water supply are roughly proportional
to the facilities allocation factor. For example, with expanded Banks Pumping Plant
capacity, low Sacramento River flow event target, and a 2.0 maf maximum storage volume,
as the facilities allocation factor is increased through the range of 0, 25, 50, 75, and

100 percent, Minimum Annual Environmental Delta Outflow decreases through the range of
526, 289, 122, 0, and 0 taf and 71-Year Average Annual Agricultural and Urban Water
Supply increases through the range of 3, 191, 266, 320, and 363 taf. While caution should be
taken in directly comparing relative benefits to environmental water supply and agricultural
and urban water supply, average annual deliveries from storage to either type of use increase
in fairly linear relationship with the share of storage dedicated to that type of use.

As displayed in Figure NC-7, with a maximum storage volume of 5.0 maf and a facilities
allocation factor of 50 percent, a net increase to Minimum Annual Environmental Delta
Outflow of 181 taf and a net increase to 71-Year Average Annual Agricultural and Urban
Water Supply of 275 taf are attained. With a facilities allocation factor of 25 percent
maximum combined benefits to Minimum Annual Environmental Delta Outflow and
71-Year Average Annual Agricultural and Urban Water Supply Benefits are attained with a
maximum storage volume of 5.0 maf. Under these conditions, a net increase to Minimum
Annual Environmental Delta Outflow of 821 taf and a net increase to 71-Year Average
Annual Agricultural and Urban Water Supply of 198 taf are achieved. Maximum combined
71-year average annual benefits with existing Banks Pumping Plant capacity and low
Sacramento River flow event target are attained with a maximum storage volume of 5.0 maf
and a facilities allocation factor of 75 percent. Under these conditions, a net increase to
71-Year Average Annual Environmental Delta Outflow of 142 taf and a net increase to
71-Year Average Annual Agricultural and Urban Water Supply of 324 taf are achieved.
Similarly, a net increase to Minimum Annual Environmental Delta Outflow of §21 taf and
net increase to Minimum Annual Agricultural and Urban Water Supply of 375 taf are
achieved with a facilities allocation factor of 25 percent and a maximum storage volume of
3.5 maf. In comparison, Figure NC-8 displays average annual benefits with expanded Banks
Pumping Plant capacity and low Sacramento River flow event target. With a facilities
allocation factor of 25 percent maximum combined benefits to Minimum Annual
Environmental Delta Outflow and 71-Year Average Annual Agricultural and Urban Water
Supply Benefits are attained with a maximum storage volume of 5.0 maf. Under these
conditions, a net increase to Minimum Annual Environmental Delta Outflow of 821 taf and a
net increase to 71-Year Average Annual Agricultural and Urban Water Supply of 235 taf are
achieved. Maximum combined 71-year average annual benefits with expanded Banks
Pumping Plant capacity and low Sacramento River flow event target are aftained with a
maximum storage volume of 5.0 maf and a facilities allocation factor of 75 percent. Under
these conditions, a net increase to 71-Year Average Annual Environmental Delta Outflow of
137 taf and a net increase to 71-Year Average Annual Agricultural and Urban Water Supply
of 401 taf are achieved. Similarly, a net increase to Minimum Annual Environmental Delta
Outflow of 821 taf and net increase to Minimum Annual Agricultural and Urban Water
Supply of 381 taf are achieved with a facilities allocation factor of 25 percent and a
maximum storage volume of 4.0 maf.
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5. Potential benefits for both environmental water supply and agricultural and urban water

supply from upstream of Delta off-stream storage are reduced with high Sacramento River
flow event targets under any combination of operational goals and storage capacities. For
example, with a low Sacramento River flow event target, existing Banks Pumping Plant
capacity, and Normal Period Supply operation for both environmental and agricultural and
urban water supply, as the facilities allocation factor is increased through the range of 0, 25,
50, 75, and 100 percent for 2.0 maf maximum storage volume, 71-Year Average Annual
Environmental Delta Outflow decreases through the range of 488, 398, 318, 224, and 0 taf
and 71-Year Average Annual Agricultural and Urban Water Supply increases through the
range of -15, 130, 211, 242, and 266 taf. With a high Sacramento River flow event target,
existing Banks Pumping Plant capacity, and Normal Period Supply operation for both
environmental and agricultural and urban water supply, as the facilities allocation factor is
increased through the range of 0, 25, 50, 75, and 100 percent for 2.0 maf maximum storage
volume, 71-Year Average Annual Environmental Delta Outflow decreases through the range
of 313, 256, 194, 120, and 0 taf and 71-Year Average Annual Agricultural and Urban Water
Supply increases through the range of -10, 80, 136, 164, and 184 taf. Similar reductions in
benefits occur with a high Sacramento River flow event target under other combinations of
operational goals and with expanded Banks Pumping Plant capacity.

This initial evaluation indicates that new upstream of Delta storage facilities provide greater
71-Year Average Annual Agricultural and Urban Water Supply Benefits with expanded
Banks Pumping Plant capacity in comparison to existing Banks Pumping Plant capacity.
However, greater Minimum Annual Agricultural and Urban Water Supply Benefits are
provided with existing Banks Pumping Plant capacity in comparison to expanded Banks
Pumping Plant capacity. This is because the limited Banks Pumping Plant capacity results in
a constraint which limits storage releases, so more water is retained for delivery through
extended dry periods. For example, consider a 2.0 maf maximum storage volume facility.
existing Banks Pumping Plant capacity with a low Sacramento River flow event target, a
facilities allocation factor of 50 percent, and a Normal Period Supply operation goals for both
environmental storage and agricultural and urban storage. Under these conditions, a net
increase in 71-Year Average Annual Environmental Delta Outflow of 318 taf and a net
increase in 71-Year Average Annual Agricultural and Urban Water Supply of 211 taf occur.
Under the same maximum storage volume, facilities allocation factor, and operational goals,
with expanded Banks Pumping Plant capacity and a low Sacramento River flow event target,
a net increase in 71-Year Average Annual Environmental Delta Outflow of 278 taf and a net
increase in 71-Year Average Annual Agricultural and Urban Water Supply of 236 taf are
attained. Similar effects in benefits occur with expanded Banks Pumping Plant capacity
under other combinations of operational goals and with a high Sacramento River flow event
target.

Maximum combined 71-Year average annual benefits with existing Banks Pumping Plant
capacity and low Sacramento River flow event target are attained with a maximum storage
volume of 5.0 maf, a facilities allocation factor of 75 percent, and Dry Period Supply
Operations for environmental water supply and Normal Period Supply Operations for
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agricultural and urban water supply. A net increase to 71-Year Average Annual
Environmental Delta Outflow of 142 taf and a net increase to 71-Year Average Annual
Agricultural and Urban Water Supply of 324 taf are achieved. Maximum combined
minimum annual benefits with existing Banks Pumping Plant capacity and low Sacramento
River flow event target are attained with a maximum storage volume of 3.5 mafand a
facilities allocation factor of 25 percent. Under these conditions, a net increase to Minimum
Annual Environmental Delta Outflow of 821 taf and net increase to Minimum Annual
Agricultural and Urban Water Supply of 375 taf are achieved. In comparison, reduced
71-Year environmental water supply and increased 71-Year average annual agricultural and
urban water supply benefits with expanded Banks Pumping Plant capacity and low
Sacramento River flow event target, a maximum storage volume of 5.0 maf, a facilities
allocation factor of 75 percent, and Dry Period Supply Operations for environmental water
supply and Normal Period Supply Operations for agricultural and urban water supply. A net
increase to 71-Year Average Annual Environmental Delta OQutflow of 137 taf and a net
increase to 71-Year Average Annual Agricultural and Urban Water Supply of 401 taf are
achieved. Similarly, a net increase to Minimum Annual Environmental Delta Outflow of
775 taf and net increase to Minimum Annual Agricultural and Urban Water Supply of 275 taf
are achieved with a facilities allocation factor of 25 percent and a maximum storage volume
of 3.5 maf indicate reduced minimum annual environmental and agricultural and urban water

supply.

. Adding any new storage facilities effects agricultural and urban water supply benefits due to
reductions in delivery of SWP Interruptible Supply water. Under terms of the Monterrey
Agreement, whenever project water is available for delivery to SWP contractors that is not
needed for fulfilling approved entitlement water deliveries or for meeting SWP operational
commitments, including storage goals for the current or following years, SWP contractors
may take delivery of these water supplies in proportion to their respective annual Table A
entitlement. For the purposes of this evaluation, delivery of SWP Interruptible Supply is
given last priority in relation to delivery and storage of environmental water, CVP contractual
water, and SWP table A entitlement water. Adding new storage capacity -- for either
environmental or agricultural and urban water supply purposes -- will reduce the availability
of unallocated surplus Delta water and thereby reduce the quantity of SWP Interruptible
Supply deliveries. If the new storage capacity is designated for agricultural and urban
purposes, this interruptible supply will be replaced by more reliable base contractual water
supply deliveries. If the new storage capacity is designated for environmental purposes, net
decreases are seen in total agricultural and urban water supply benefits.
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Figure NC-1

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Normal Period Supply Operation, Ag & Urban: Normal Period Supply Operation

5000 cfs Storage inflow/Outflow Conveyance Capacity
With Existing Banks PP Capacity and Low S.R. Flow Event Target

Plot A. 71-Year Average Annual
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Figure NC-2

Upstream of Deita Off-Stream Storage

Combined Environmental - Ag & Urban Water Supply Benefits

Environmental: Normal Period Supply Operation, Ag & Urban: Normal Period Supply Operation
5000 cfs Storage Inflow/Outfiow Conveyance Capacity
With Expanded Banks PP Capacity and Low S.R. Flow Event Target
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Figure NC-3

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Dry Period Supply Operation, Ag & Urban: Dry Period Supply Operation

5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Existing Banks PP Capacity and Low S.R. Flow Event Target

Plot A. Minimum Annual
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Figure NC4

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Dry Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and Low S.R. Flow Event Target
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Figure NC-5

Upstream of Delta Off-Stream Storage

Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Normal Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Existing Banks PP Capacity and Low S.R. Fiow Event Target
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Figure NC-6

Upstream of Delta Off-Stream Storage
Combined Environmental - Ag & Urban Water Supply Benefits

Environmental: Normal Period Supply Operation, Ag & Urban: Dry Period Supply Operation
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Figure NC-7

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Dry Period Supply Operation, Ag & Urban: Normal Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Existing Banks PP Capacity and Low S.R. Fiow Event Target
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Environmenta! Daita Outfiow
i
e @ e » ome
Ld
A |
= 4 I
s — e Sm— !
£ - | |
w
< {
4 H
H 1
§
R
{ 1
! !
| i
I .
' ' i I ! '
2,000 ! i | N i
[ 500 1.000 1.500 2,000 2,500 3,000 3,500 4,000 4,500 $.000
Maximum Storage Volume (TAF}

Plot B. 71-Year Average Annual
Ag & Urban Water Supply Benefits

6.500 7— - r o et i y . : . ! l :
| ! | : | i i .
! ‘ i 3
! . ! : |
6,300 : ; ‘ .
| ; e e e T T L
! ' ,s,_--«r”"‘rt R S -4
i T T il e e e | ;
6.100 4 I 2 "7 o eerepeeeeeeereiciaees ;
H — T e | : :
2z BAR T : [ | | i
g ; ! |
5,900 7= - H
| , ;
! ' ! . i
5,700 | : i ; f
! | i [ | ! :
. | 4 |
5500 ! ;
[ 500 1,000 1.500 2,000 2500 3000 3500 4,000 4,500 5,000

Maximum Storage Volume (TAF)

Faciliies Allocation Factor:

0% e 25% — 0% S 75% ’ —— 100%

Note 0% Facilres Aflocation Factor mdicates entire storage dedicated to environmental water supply
100% Facities Aflocation Fadtor indicates entire storage dedicated to ag & urban water supply

NT_RVO4 X S 2 Chart:

D—006614

D-006614



Preliminary Draft -- May 12, 1997

Page NC-22

NC_RVO8 XS 2 Chavts

Figure NC-8

Upstream of Delta Off-Stream Storage

Combined Environmental - Ag & Urban Water Supply Benefits

Environmental: Dry Period Supply Operation, Ag & Urban: Normal Period Supply Operation
5000 cfs Storage inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and Low S.R. Fiow Event Target

Plot A, Minimum Annual
Environmental Delta Outflow
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Water Supply Benefits Versus Maximum Storage Volume and Facilities Allocation Factor
Model Runs

Maximum Storage volumes ranging from 100 taf to 5.0 maf and facilities allocation factors
ranging from 0 to 100 percent were varied in a set of model runs that simulated the sixteen
bracketing operation conditions described previously. The model input parameter sets associated
with each of the operation conditions were developed in previous sensitivity analyses for
separate environmental water supply operations and agricultural and urban water supply
operations for upstream of Delta off-stream storage facilities. The parameter sets for each of the
sixteen bracketing operation conditions are described in Table NC-3. The model runs completed
for each operation condition, maximum storage volume, and facilities allocation factor are
displayed in Table NC-4.

Evaluation

Tables NC-5 through 20 display the five statistical measures of total Environmental Delta
Outflow and Agricultural and Urban Water Supply achieved over the range of maximum storage
volumes and facilities allocation factors studied for each of the sixteen bracketing operation
conditions. Tables NC-21 through NC-36 display net increases in Environmental Delta Outflow
and Agricultural and Urban Water Supply for the same range of maximum storage volumes,
facilities allocation factors, and operational goals. For comparability, environmental water
supply results are measured using the Environmental Delta Outflow criteria (average of January
through June monthly Delta outflows up to 12,000 cfs) described previously. Agricultural and
urban water supply benefits are measured in terms of deliveries to combined south of Delta SWP
and CVP contractors.

Figures NC-9 through NC-24 represent water supply benefits under each of the sixteen operation
conditions. Each figure includes six plots (Plots A through F) which display 71-Year annual
average, critical year annual average, and minimum annual statistical measures of both
Environmental Delta Outflow and Agricultural and Urban Water Supply benefits versus
maximum storage volumes. Each plot contains lines representing benefits under facilities
allocation factors of 0, 25, 50, 75, and 100 percent. Evaluations for the sixteen operation
conditions are described below.
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Operation Condition 1

Existing Banks Pumping Plant Conditions and Low Sacramento River Flow Event Target
Environmental Water Supply Goal: Normal Period Supply Operations

Agricultural and Urban Water Supply Goal: Normal Period Supply Operations

Tables NC-5 and NC-21 and Figure NC-9 display results for the existing Banks Pumping Plant
condition and low Sacramento River flow event target with Normal Period Supply Operations for
both environmental and agriculture and urban water supply. As shown in Figure NC-9 Plots A
and B, 71-Year Average Annual benefits vary inversely between environmental and agriculture
and urban purposes as the facilities allocation factor is adjusted between 0 and 100 percent. The
majority of combined benefits under all facilities allocation factors are attained with a maximum
storage volume of 2.0 maf, with diminishing incremental benefits for maximum storage volumes
between 2.0 and 5.0 maf. At 2.0 maf maximum storage volume, net increase in 71-Year Average
Annual Environmental Delta Outflow ranges between 488 and 0 taf and net increase in 71-year
Average Annual Agricultural and Urban Water Supply Benefits range between -15 and 266 taf
with facilities allocation factors varied between 0 and 100 percent. At 5.0 maf maximum storage
volume, net increase in 71-Year Average Annual Environmental Delta Outflow ranges between
589 and 0 taf and net increase in 71-year Average Annual Agricultural and Urban Water Supply
Benefits ranges between -17 and 333 taf with facilities allocation factors varied between 0 and
100 percent.

Under these Normal Period Supply Operations, varying effects are seen in Minimum Annual
Water Supply benefits for environmental and agricultural and urban purposes. Minimum Annual
Environmental Delta Outflow, as shown in Figure NC-9 Plot E, is unaffected throughout the
ranges of maximum storage volume and facilities allocation factors examined. However,
Minimum Annual Agricultural and Urban Water Supply Benefits, as shown in Figure NC-9 Plot
F, increase slightly throughout the ranges of maximum storage volume and facilities allocation
factors examined. The majority of combined benefits under all facilities allocation factors are
attained with a maximum storage volume of 2.0 maf, with diminishing incremental benefits for
maximum storage volumes between 2.0 and 5.0 maf. At 2.0 maf maximum storage volume, net
increase in Minimum Annual Agricultural and Urban Water Supply Benefits ranges between

0 and 441 taf with facilities allocation factors varied from 0 to 100 percent. At 5.0 maf
maximum storage volume, net increase in Minimum Annual Agricultural and Urban Water
Supply Benefits ranges between 0 and 802 taf with facilities allocation factors varied from 0 to
100 percent.

As shown in Table NC-21, a net loss in agricultural and urban water supply benefits occurs over
the range of facilities allocation factors between 0 and 75 percent. This occurs primarily due to a
decrease in SWP Interruptible Supply deliveries. As environmental water supply operations
increase in magnitude and increasing amounts of surplus Delta water are shifted into
environmental storage, opportunities for delivery of SWP Interruptible Supply are diminished.
Note that in this evaluation, delivery of SWP Interruptible Supply is given last priority in relation
to delivery and storage of environmental water, CVP contractual water, and SWP Table A
entitlement water.
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Operation Condition 2

Existing Banks Pumping Plant Conditions and Low Sacramento River Flow Event Target
Environmental Water Supply Goal: Dry Period Supply Operations

Agricultural and Urban Water Supply Goal: Dry Period Supply Operations

Tables NC-6 and NC-22 and Figure NC-10 display results for the existing Banks Pumping Plant
condition and low Sacramento River flow event target with Dry Period Supply Operations for
both environmental and agriculture and urban water supply. As shown in Figure NC-10 Plots E
and F, minimum annual benefits vary inversely between and environmental and agriculture and
urban purposes as the facilities allocation factor is adjusted between 0 and 100 percent. The
majority of combined benefits under all facilities allocation factors are attained with a maximum
storage volume of 2.0 maf, with diminishing incremental benefits for maximum storage volumes
between 2.0 and 5.0 maf. At 2.0 maf maximum storage volume, net increase in Minimum
Annual Environmental Delta Outflow ranges between 821 and 0 taf and net increase in Minimum
Annual Agricultural and Urban Water Supply Benefits ranges between 0 and 736 taf with
facilities allocation factors varied between 0 and 100 percent. At 5.0 maf maximum storage
volume, net increase in Minimum Annual Environmental Delta Outflow ranges between 821 and
0 taf and net increase in Minimum Annual Agricultural and Urban Water Supply Benefits range
between 0 and 1,016 taf with facilities allocation factors varied between 0 and 100 percent.

Under these Dry Period Supply Operations, moderate effects are seen in 71-Year Annual
Average Water Supply benefits for environmental and agricultural and urban purposes. 71-Year
Average Annual Environmental Delta Outflow, as shown in Figure NC-10 Plot A, and 71-Year

. Average Annual Agricultural and Urban Water Supply Benefits, as shown in Figure NC-10 Plot

B, increase slightly throughout the ranges of maximum storage volume and facilities allocation
factors examined. The majority of combined benefits under all facilities allocation factors are
attained with a maximum storage volume of 2.0 maf, with diminishing incremental benefits for
maximum storage volumes between 2.0 and 5.0 maf. At 2.0 maf maximum storage volume, net
increase in 71-Year Average Annual Environmental Delta Outflow ranges between 189 and 0 taf
and net increase in 71-Year Average Annual Agricultural and Urban Water Supply Benefits
ranges between -19 and 194 taf with facilities allocation factors varied from O to 100 percent. At
5.0 maf maximum storage volume, net increase in 71-Year Average Annual Environmental Delta
Outflow ranges between 193 and 0 taf and net increase in 71-Year Average Annual Agricultural
and Urban Water Supply Benefits ranges between -19 and 256 taf with facilities allocation
factors varied from O to 100 percent.

As shown in Table NC-22, a net loss in agricultural and urban water supply benefits occur with a
facilities allocation factor of 0 percent. This occurs primarily due to a decrease in SWP
Interruptible Supply deliveries. As environmental water supply operations increase in magnitude
and increasing amounts of surplus Delta water are shifted into environmental storage,
opportunities for delivery of SWP Interruptible Supply are diminished. Note that in this
evaluation, delivery of SWP Interruptible Supply is given last priority in relation to delivery and
storage of environmental water. CVP contractual water, and SWP Table A entitlement water.
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Operation Condition 3

Existing Banks Pumping Plant Conditions and Low Sacramento River Flow Event Target
Environmental Water Supply Goal: Normal Period Supply Operations

Agricultural and Urban Water Supply Goal: Dry Period Supply Operations

Tables NC-7 and NC-23 and Figure NC-11 display results for the existing Banks Pumping Plant
condition and low Sacramento River flow event target with Normal Period Supply Operations for
environmental water supply and Dry Period Supply Operations for agriculture and urban water
supply. As shown in Figure NC-11 Plots A and B, 71-Year Average Annual Benefits vary
inversely between and environmental and agriculture and urban purposes as the facilities
allocation factor is adjusted between 0 and 100 percent. The majority of combined benefits
under all facilities allocation factors are attained with a maximum storage volume of 2.0 maf,
with diminishing incremental benefits for maximum storage volumes between 2.0 and 5.0 maf.
At 2.0 maf maximum storage volume, net increase in 71-Year Average Annual Environmental
Delta Outflow ranges between 491 and 0 taf and net increase in 71-year Average Annual
Agricultural and Urban Water Supply Benefits ranges between -37 and 174 taf with facilities
allocation factors varied between 0 and 100 percent. At 5.0 maf maximum storage volume, net
increase in 71-Year Average Annual Environmental Delta Outflow ranges between 589 and 0 taf
and net increase in 71-year Average Annual Agricultural and Urban Water Supply Benefits
ranges between -38 and 236 taf with facilities allocation factors varied between 0 and

100 percent. These ranges for Agricultural and Urban Water Supply benefits are reduced in
comparison to Operation Condition 1, which included Normal Period Supply Operations for both
environmental water supply and agricultural and urban water supply.

Under Normal Period Supply operations for Environmental Delta Outflow and Dry Period
Supply Operations for Agricultural and Urban Water Supply Benefits, varied effects are seen in
Minimum Annual Water Supply Benefits. Minimum Annual Environmental Delta Outflow, as
shown in Figure NC-11 Plot E, is unaffected throughout the ranges of maximum storage volume
and facilities allocation factors examined. However, Minimum Annual Agricultural and Urban
Water Supply Benefits. as shown in Figure NC-11 Plot F, increase throughout the ranges of
maximum storage volume and facilities allocation factors examined. At 2.0 maf maximum
storage volume, net increase in Minimum Annual Agricultural and Urban Water Supply Benefits
ranges between 0 and 644 taf with facilities allocation factors varied from 0 to 100 percent. At
5.0 maf maximum storage volume, net increase in Minimum Annual Agricultural and Urban
Water Supply Benefits ranges between 0 and 912 taf with facilities allocation factors varied from
0 to 100 percent. These ranges for Agricultural and Urban Water Supply benefits are reduced in
comparison to Operation Condition 2, which included Dry Period Supply Operations for both
environmental water supply and agricultural and urban water supply.

As shown in Table NC-23, a net loss in Agricultural and Urban Water Supply Benefits occurs
over the range of facilities allocation factors between 0 and 75 percent. As described earlier, the
decrease in 71-Year Average Annual Agricultural and Urban Water Supply is due to reduced
opportunities for SWP Interruptible Supply Deliveries as a result of shifting surplus Delta water
into environmental storage.
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Operation Condition 4

Existing Banks Pumping Plant Conditions and Low Sacramento River Flow Event Target
Environmental Water Supply Goal: Dry Period Supply Operations

Agricultural and Urban Water Supply Goal: Normal Period Supply Operations

Tables NC-8 and NC-24 and Figure NC-12 display results for the existing Banks Pumping Plant
condition and low Sacramento River flow event target with Dry Period Supply Operations for
environmental water supply and Normal Period Supply Operations for agriculture and urban
water supply. As shown in Figure NC-12 Plots A and B, 71-Year Average Annual Benefits vary
inversely between and environmental and agriculture and urban purposes as the facilities
allocation factor is adjusted between 0 and 100 percent. The majority of combined benefits
under all facilities allocation factors are attained with a maximum storage volume of 2.0 maf,
with diminishing incremental benefits for maximum storage volumes between 2.0 and 5.0 maf.
At 2.0 maf maximum storage volume, net increase in 71-Year Average Annual Environmental
Delta Outflow ranges between 189 and O taf and net increase in 71-year Average Annual
Agricultural and Urban Water Supply Benefits ranges between 4 and 288 taf with facilities
allocation factors varied between 0 and 100 percent. At 5.0 maf maximum storage volume, net
increase in 71-Year Average Annual Environmental Delta Outflow ranges between 193 and 0 taf
and net increase in 71-year Average Annual Agricultural and Urban Water Supply Benefits
ranges between 4 and 357 taf with facilities allocation factors varied between 0 and 100 percent.
These ranges for Environmental Water Supply benefits are reduced in comparison to Operation
Condition 1, which included Normal Period Supply operations for both environmental water
supply and agricultural and urban water supply.

Under Dry Period Supply operations for Environmental Delta Outflow and Normal Period
Supply Operations for Agricultural and Urban Water Supply Benefits similar effects are seen in
Minimum Annual Average Water Supply Benefits for Environmental and Agricultural and
Urban purposes. Minimum Annual Environmental Delta Outflow, as shown in Figure NC-12
Plot E, and Minimum Annual Agricultural and Urban Water Supply Benefits, as shown in Figure
NC-12 Plot F, increase slightly throughout the ranges of maximum storage volume and facilities
allocation factors examined. At 2.0 maf maximum storage volume, net increase in Minimum
Annual Environmental Delta Outflow ranges between 821 and 0 taf and net increase in Minimum
Annual Agricultural and Urban Water Supply Benefits ranges between 0 and 518 taf with
facilities allocation factors varied from 0 to 100 percent. At 5.0 maf maximum storage volume,
net increase in Minimum Annual Environmental Delta Qutflow ranges between 821 and 0 taf and
net increase in Minimum Annual Agricultural and Urban Water Supply Benefits ranges between
0 and 802 taf with facilities allocation factors varied from 0 to 100 percent. These ranges for
Environmental Water Supply benefits are similar in comparison to Operation Condition 2, which
included Dry Period Supply operations for both environmental water supply and agricultural and
urban water supply. However, the ranges for Agricultural and Urban Water Supply benefits are
reduced in comparison to Operation Condition 2, which included Dry Period Supply operations
for both environmental water supply and agricultural and urban water supply.
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Operation Condition 5

Expanded Banks Pumping Plant Conditions and Low Sacramento River Flow Event Target
Environmental Water Supply Goal: Normal Period Supply Operations

Agricultural and Urban Water Supply Goal: Normal Period Supply Operations

Tables NC-9 and NC-25 and Figure NC-13 display results for the expanded Banks Pumping
Plant condition and low Sacramento River flow event target with Normal Period Supply
Operations for both environmental and agriculture and urban water supply. As shown in Figure
NC-13 Plots A and B, 71-Year Average Annual Benefits vary inversely between and
environmental and agriculture and urban purposes as the facilities allocation factor is adjusted
between 0 and 100 percent. The majority of combined benefits under all facilities allocation
factors are attained with a maximum storage volume of 2.0 maf, with diminishing incremental
benefits for maximum storage volumes between 2.0 and 5.0 maf. At 2.0 maf maximum storage
volume, net increase in 71-Year Average Annual Environmental Delta Outflow ranges between
441 and 0 taf and net increase in 71-year Average Annual Agricultural and Urban Water Supply
Benefits ranges between -26 and 333 taf with facilities allocation factors varied between 0 and
100 percent. At 5.0 maf maximum storage volume, net increase in 71-Year Average Annual
Environmental Delta Outflow ranges between 548 and 0 taf and net increase in 71-year Average
Annual Agricultural and Urban Water Supply Benefits ranges between -31 and 400 taf with
facilities allocation factors varied between 0 and 100 percent. These ranges of Agricultural and
Urban Water Supply benefits are increased in comparison with Operation Condition 1, which
included existing Banks Pumping Plant capacity. However, environmental water supply is
reduced in comparison with Operation Condition 1.

Under these Normal Period Supply Operations, varying effects are seen in Minimum Annual
Water Supply Benefits for Environmental and Agricultural and Urban purposes. Minimum
Annual Environmental Delta Outflow, as shown in Figure NC-13 Plot E, is unaffected
throughout the ranges of maximum storage volume and facilities allocation factors examined.
However, Minimum Annual Agricultural and Urban Water Supply Benefits, as shown in Figure
NC-12 Plot F, increase slightly throughout the ranges of maximum storage volume and facilities
allocation factors examined. The majority of combined benefits under all facilities allocation
factors are attained with a maximum storage volume of 2.0 maf, with diminishing incremental
benefits for maximum storage volumes between 2.0 and 5.0 maf. At 2.0 maf maximum storage
volume, net increase in Minimum Annual Agricultural and Urban Water Supply Benefits ranges
between 0 and 363 taf with facilities allocation factors varied from 0 to 100 percent. At 5.0 maf
maximum storage volume, net increase in Minimum Annual Agricultural and Urban Water
Supply Benefits ranges between 0 and 853 taf with facilities allocation factors varied from 0 to
100 percent.

As shown in Table NC-25, a net loss in Minimum Annual Agricultural and Urban Water Supply
Benefits occurs over the range of facilities allocation factors between 0 and 100 percent. This
occurs primarily due to a decrease in SWP Interruptible Supply deliveries. As described earlier,
opportunities for delivery of SWP Interruptible Supply are diminished as increasing amounts of
surplus Delta water are shifted into environmental storage.
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Operation Condition 6

Expanded Banks Pumping Plant Conditions and Low Sacramento River Flow Event Target
Environmental Water Supply Goal: Dry Period Supply Operations

Agricultural and Urban Water Supply Goal: Dry Period Supply Operations

Tables NC-10 and NC-26 and Figure NC-14 display results for the expanded Banks Pumping
Plant condition and low Sacramento River flow event target with Dry Period Supply Operations
for both environmental and agriculture and urban water supply. As shown in Figure NC-14 Plots
E and F, Minimum Annual Benefits vary inversely between and environmental and agriculture
and urban purposes as the facilities allocation factor is adjusted between 0 and 100 percent. The
majority of combined benefits under all facilities allocation factors are attained with a maximum
storage volume of 2.0 maf, with diminishing incremental benefits for maximum storage volumes
between 2.0 and 5.0 maf. At 2.0 maf maximum storage volume, net increase in Minimum
Annual Environmental Delta Outflow ranges between 598 and 0 taf and net increase in Minimum
Annual Agricultural and Urban Water Supply Benefits ranges between 0 and 575 taf with
facilities allocation factors varied between 0 and 100 percent. At 5.0 maf maximum storage
volume, net increase in Minimum Annual Environmental Delta Outflow ranges between 821 and
0 taf and net increase in Minimum Annual Agricultural and Urban Water Supply Benefits ranges
between 0 and 904 taf with facilities allocation factors varied between 0 and 100 percent. These
ranges are reduced in comparison with Operation Condition 2, which included existing Banks
Pumping Plant capacity.

Under these Dry Period Supply Operations, moderate effects are seen in 71-Year Annual
Average Water Supply Benefits for Environmental and Agricultural and Urban purposes.
71-Year Average Annual Environmental Delta Outflow, as shown in Figure NC-14 Plot A, and
71-Year Average Annual Agricultural and Urban Water Supply Benefits, as shown in Figure
NC-14 Plot B, increase slightly throughout the ranges of maximum storage volume and facilities
allocation factors examined. At 2.0 maf maximum storage volume, net increase in 71-Year
Average Annual Environmental Delta Outflow ranges between 187 and 0 taf and net increase in
71-Year Average Annual Agricultural and Urban Water Supply Benefits ranges between -51 and
187 taf with facilities allocation factors varied from O to 100 percent. At 5.0 maf maximum
storage volume, net increase in 71-Year Average Annual Environmental Delta Outflow ranges
between 197 and 0 taf and net increase in 71-Year Average Annual Agricultural and Urban
Water Supply Benefits ranges between -54 and 236 taf with facilities allocation factors varied
from O to 100 percent. These ranges are slightly reduced in comparison with Operation
Condition 2, which included existing Banks Pumping Plant capacity.

As shown in Table NC-26, a net loss in Agricultural and Urban Water Supply Benefits occurs
over the range of facilities allocation factors between 0 to 100 percent. This occurs primarily due
to a decrease in SWP Interruptible Supply deliveries. As described earlier, opportunities for
delivery of SWP Interruptible Supply are diminished as increasing amounts of surplus Delta
water are shifted into environmental storage.
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Operation Condition 7

Expanded Banks Pumping Plant Conditions and Low Sacramento River Flow Event Target
Environmental Water Supply Goal: Normal Period Supply Operations

Agricultural and Urban Water Supply Goal: Dry Period Supply Operations

Tables NC-11 and NC-27 and Figure NC-15 display results for the expanded Banks Pumping
Plant condition and low Sacramento River flow event target with Normal Period Supply
Operations for environmental water supply and Dry Period Supply Operations for agriculture and
urban water supply. As shown in Figure NC-15 Plots A and B, 71-Year Average Annual
Benefits vary inversely between and environmental and agriculture and urban purposes as the
facilities allocation factor is adjusted between 0 and 100 percent. The majority of combined
benefits under all facilities allocation factors are attained with a maximum storage volume of
2.0 maf, with diminishing incremental benefits for maximum storage volumes between 2.0 and
5.0 maf. At 2.0 maf maximum storage volume, net increase in 71-Year Average Annual
Environmental Delta Outflow ranges between 448 and 0 taf and net increase in 71-year Average
Annual Agricultural and Urban Water Supply Benefits ranges between -79 and 161 taf with
facilities allocation factors varied between 0 and 100 percent. At 5.0 maf maximum storage
volume, net increase in 71-Year Average Annual Environmental Delta Outflow ranges between
554 and 0 taf and net increase in 71-year Average Annual Agricultural and Urban Water Supply
Benefits ranges between -82 and 215 taf with facilities allocation factors varied between 0 and
100 percent. These ranges for Agricultural and Urban Water Supply benefits are reduced in
comparison to Operation Condition 5, which included Normal Period Supply operations for both
environmental water supply and agricultural and urban water supply.

Under Normal Period Supply operations for Environmental Delta Outflow and Dry Period
Supply Operations for Agricultural and Urban Water Supply Benefits, varied effects are seen in
Minimum Annual Water Supply Benefits. Minimum Annual Environmental Delta Outflow, as
shown in Figure NC-15 Plot E, is unaffected throughout the ranges of maximum storage volume
and facilities allocation factors examined. However, Minimum Annual Agricultural and Urban
Water Supply Benefits, as shown in Figure NC-15 Plot F, increase throughout the ranges of
maximum storage volume and facilities allocation factors examined. The majority of combined
benefits under all facilities allocation factors are attained with a maximum storage volume of
2.0 maf, with diminishing incremental benefits for maximum storage volumes between 2.0 and
5.0 maf. At 2.0 maf maximum storage volume, net increase in Minimum Annual Agricultural
and Urban Water Supply Benefits ranges between 0 and 454 taf with facilities allocation factors
varied from 0 to 100 percent. At 5.0 maf maximum storage volume, net increase in Minimum
Annual Agricultural and Urban Water Supply Benefits ranges between 0 and 881 taf with
facilities allocation factors varied from 0 to 100 percent.

As shown in Table NC-27, a net loss in Minimum Annual Agricultural and Urban Water Supply
Benefits occur over the range of facilities allocation factors between 0 to 100 percent. This
occurs primarily due to a decrease in SWP Interruptible Supply deliveries. Opportunities for
delivery of SWP Interruptible Supply are diminished as increasing amounts of surplus Delta
water are shifted into new storage.
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Operation Condition 8

Expanded Banks Pumping Plant Conditions and Low Sacramento River Flow Event Target
Environmental Water Supply Goal: Dry Period Supply Operations

Agricultural and Urban Water Supply Goal: Normal Period Supply Operations

Tables NC-12 and NC-28 and Figure NC-16 display results for the expanded Banks Pumping
Plant condition and low Sacramento River flow event target with Dry Period Supply Operations
for environmental water supply and Normal Period Supply Operations for agriculture and urban
water supply. As shown in Figure NC-16 Plots A and B, 71-Year Average Annual Benefits vary
inversely between and environmental and agriculture and urban purposes as the facilities
allocation factor is adjusted between 0 and 100 percent. The majority of combined benefits
under all facilities allocation factors are attained with a maximum storage volume of 2.0 maf,
with diminishing incremental benefits for maximum storage volumes between 2.0 and 5.0 maf.
At 2.0 maf maximum storage volume, net increase in 71-Year Average Annual Environmental
Delta Outflow ranges between 186 and 0 taf and net increase in 71-year Average Annual
Agricultural and Urban Water Supply Benefits ranges between 3 and 363 taf with facilities
allocation factors varied between 0 and 100 percent. At 5.0 maf maximum storage volume, net
increase in 71-Year Average Annual Environmental Delta Outflow ranges between 197 and 0 taf
and net increase in 71-year Average Annual Agricultural and Urban Water Supply Benefits
ranges between 0 and 423 taf with facilities allocation factors varied between 0 and 100 percent.
These ranges for Environmental Water Supply benefits are reduced in comparison to Operation
Condition S, which included Normal Period Supply operations for both environmental water
svpply and agricultural and urban water supply.

Under Dry Period Supply operations for Environmental Delta Outflow and Normal Period
Supply Operations for Agricultural and Urban Water Supply Benefits similar effects are seen in
Minimum Annual Average Water Supply Benefits for Environmental and Agricultural and
Urban purposes. Minimum Annual Environmental Delta Outflow, as shown in Figure NC-16
Plot E, and Minimum Annual Agricultural and Urban Water Supply Benefits, as shown in Figure
NC-16 Plot F, increase slightly throughout the ranges of maximum storage volume and facilities
allocation factors examined. The majority of combined benefits under all facilities allocation
factors are attained with a maximum storage volume of 2.0 maf, with diminishing incremental
benefits for maximum storage volumes between 2.0 and 5.0 maf. At 2.0 maf maximum storage
volume, net increase in Minimum Annual Environmental Delta Outflow ranges between 526 and
0 taf and net increase in Minimum Annual Agricultural and Urban Water Supply Benefits ranges
between 0 and 434 taf with facilities allocation factors varied from 0 to 100 percent. At 5.0 maf
maximum storage volume, net increase in Minimum Annual Environmental Delta Outflow
ranges between 821 and 0 taf and net increase in Minimum Annual Agricultural and Urban
Water Supply Benefits ranges between 0 and 853 taf with facilities allocation factors varied from
0 to 100 percent.

As shown in Table NC-28. no net losses in Agricultural and Urban Water Supply Benefits occurs
over the range of facilities allocation factors between 0 and 100 percent under these conditions.
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Operation Condition 9

FExisting Banks Pumping Plant Conditions and High Sacramento River Flow Event Target
Environmental Water Supply Goal: Normal Period Supply Operations

Agricultural and Urban Water Supply Goal: Normal Period Supply Operations

Tables NC-13 and NC-29 and Figure NC-17 display results for the existing Banks Pumping
Plant condition and high Sacramento River flow event target with Normal Period Supply
Operations for both environmental and agriculture and urban water supply. As shown in Figure
NC-17 Plots A and B, 71-Year Average Annual Benefits vary inversely between and
environmental and agriculture and urban purposes as the facilities allocation factor is adjusted
between 0 and 100 percent. The majority of combined benefits under all facilities allocation
factors are attained with a maximum storage volume of 2.0 maf, with diminishing incremental
benefits for maximum storage volumes between 2.0 and 5.0 maf. At 2.0 maf maximum storage
volume, net increase in 71-Year Average Annual Environmental Delta Outflow ranges between
313 and 0 taf and net increase in 71-year Average Annual Agricultural and Urban Water Supply
Benefits ranges between -10 and 184 taf with facilities allocation factors varied between 0 and
100 percent. At 5.0 maf maximum storage volume, net increase in 71-Year Average Annual
Environmental Delta Outflow ranges between 438 and 0 taf and net increase in 71-year Average
Annual Agricultural and Urban Water Supply Benefits ranges between -11 and 240 taf with
facilities allocation factors varied between 0 and 100 percent. These ranges for Environmental
Delta Outflow and Agricultural and Urban Water Supply are reduced in comparison to Operation
Condition 1, which included a low Sacramento River flow event target.

Under these Normal Period Supply Operations, varying effects are seen in Minimum Annual
Water Supply Benefits for Environmental and Agricultural and Urban purposes. Minimum
Annual Environmental Delta Outflow, as shown in Figure NC-17 Plot E, is unaffected
throughout the ranges of maximum storage volume and facilities allocation factors examined.
However, Minimum Annual Agricultural and Urban Water Supply Benefits, as shown in Figure
NC-17 Plot F, increase slightly throughout the ranges of maximum storage volume and facilities
allocation factors examined. At 2.0 maf maximum storage volume, net increase in Minimum
Annual Agricultural and Urban Water Supply Benefits ranges between 0 and 326 taf with
facilities allocation factors varied from 0 to 100 percent. At 5.0 maf maximum storage volume,
net increase in Minimum Annual Agricultural and Urban Water Supply Benefits ranges between
0 and 719 taf with facilities allocation factors varied from 0 to 100 percent. These ranges for
Environmental and Agricuitural and Urban Water Supply benefits are reduced in comparison to
Operation Condition 1, which included a low Sacramento River flow event target.

As shown in Table NC-29, a net loss in Agricultural and Urban Water Supply Benefits occurs
over the range of facilities allocation factors between 0 and 100 percent. This occurs primarily
due to a decrease in SWP Interruptible Supply deliveries. Opportunities for delivery of SWP
Interruptible Supply are diminished as environmental water supply operations increase in
magnitude and increasing amounts of surplus Delta water are shifted into new storage.
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Operation Condition 10

Existing Banks Pumping Plant Conditions and High Sacramento River Flow Event Target
Environmental Water Supply Goal: Dry Period Supply Operations

Agricultural and Urban Water Supply Goal: Dry Period Supply Operations

Tables NC-14 and NC-30 and Figure NC-18 display results for the existing Banks Pumping
Plant condition and high Sacramento River flow event target with Dry Period Supply Operations
for both environmental and agriculture and urban water supply. As shawn in Figure NC-18 Plots
E and F, Minimum Annual Benefits vary inversely between and environmental and agriculture
and urban purposes as the facilities allocation factor is adjusted between 0 and 100 percent. The
majority of combined benefits under all facilities allocation factors are attained with a maximum
storage volume of 2.0 maf, with diminishing incremental benefits for maximum storage volumes
between 2.0 and 5.0 maf. At 2.0 maf maximum storage volume, net increase in Minimum
Annual Environmental Delta Outflow ranges between 288 and 0 taf and net increase in Minimum
Annual Agricultural and Urban Water Supply Benefits ranges between 0 and 401 taf with
facilities allocation factors varied between 0 and 100 percent. At 5.0 maf maximum storage
volume, net increase in Minimum Annual Environmental Delta Outflow ranges between 288 and
0 taf and net increase in Minimum Annual Agricultural and Urban Water Supply Benefits ranges
between 0 and 832 taf with facilities allocation factors varied between 0 and 100 percent. These
ranges for Environmental and Agricultural and Urban Water Supply benefits are reduced in
comparison to Operation Condition 2, which included a low Sacramento River flow event target.

Under these Dry Period Stipply Operations, moderate effects are seen in 71-Year Annual
Average Water Supply Benefits for Environmental and Agricultural and Urban purposes.
71-Year Average Annual Environmental Delta Outflow, as shown in Figure NC-18 Plot A, and
71-Year Average Annual Agricultural and Urban Water Supply Benefits, as shown in Figure
NC-18 Plot B, increase slightly throughout the ranges of maximum storage volume and facilities
allocation factors examined. At 2.0 maf maximum storage volume, net increase in 71-Year
Average Annual Environmental Delta Outflow ranges between 146 and 0 taf and net increase in
71-Year Average Annual Agricultural and Urban Water Supply Benefits ranges between -18 and
117 taf with facilities allocation factors varied from 0 to 100 percent. At 5.0 maf maximum
storage volume, net increase in 71-Year Average Annual Environmental Delta Outflow ranges
between 163 and O taf and net increase in 71-Year Average Annual Agricultural and Urban
Water Supply Benefits ranges between -18 and 165 taf with facilities allocation factors varied
from 0 to 100 percent. These ranges for Environmental and Agricultural and Urban Water
Supply benefits are reduced in comparison to Operation Condition 2, which included a low
Sacramento River flow event target.

As shown in Table NC-30, a net loss in Agricultural and Urban Water Supply Benefits occurs
with a facilities allocation factor of O percent. This occurs primarily due to a decrease in SWP
Interruptible Supply deliveries. As described earlier, opportunities for delivery of SWP
Interruptible Supply are diminished as increasing amounts of surplus Delta water are shifted into
environmental storage.
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Operation Condition 11

Existing Banks Pumping Plant Conditions and High Sacramento River Flow Event Target
Environmental Water Supply Goal: Normal Period Supply Operations

Agricultural and Urban Water Supply Goal: Dry Period Supply Operations

Tables NC-15 and NC-31 and Figure NC-19 display results for the existing Banks Pumping
Plant condition and high Sacramento River flow event target with Normal Period Supply
Operations for environmental water supply and Dry Period Supply Operations for agriculture and
urban water supply. As shown in Figure NC-19 Plots A and B, 71-Year Average Annual
Benefits vary inversely between and environmental and agriculture and urban purposes as the
facilities allocation factor is adjusted between 0 and 100 percent. The majority of combined
benefits under all facilities allocation factors are attained with a maximum storage volume of
2.0 maf, with diminishing incremental benefits for maximum storage volumes between 2.0 and
5.0 maf. At 2.0 maf maximum storage volume, net increase in 71-Year Average Annual
Environmental Delta Outflow ranges between 313 and 0 taf and net increase in 71-year Average
Annual Agricultural and Urban Water Supply Benefits ranges between -33 and 108 taf with
facilities allocation factors varied between 0 and 100 percent. At 5.0 maf maximum storage
volume, net increase in 71-Year Average Annual Environmental Delta Outflow ranges between
438 and 0 taf and net increase in 71-year Average Annual Agricultural and Urban Water Supply
Benefits ranges between -35 and 157 taf with facilities allocation factors varied between 0 and
100 percent. These ranges for Agricultural and Urban Water Supply benefits are reduced in
comparison to Operation Condition 9, which included Normal Period Supply operations for both
environmental water supply and agricultural and urban water supply. These ranges of 71-Year
average annual benefits for both environmental and agricultural and urban water supply are
reduced in comparison to Operation Condition 3, which included a low Sacramento River flow
event target.

Under Normal Period Supply operations for Environmental Delta OQutflow and Dry Period
Supply Operations for Agricultural and Urban Water Supply Benefits, varied effects are seen in
Minimum Annual Water Supply Benefits. Minimum Annual Environmental Delta Outflow, as
shown in Figure NC-19 Plot E, is unaffected throughout the ranges of maximum storage volume
and facilities allocation factors examined. However, Minimum Annual Agricultural and Urban
Water Supply Benefits, as shown in Figure NC-19 Plot F, increase throughout the ranges of
maximum storage volume and facilities allocation factors examined. At 2.0 maf maximum
storage volume, net increase in Minimum Annual Agricultural and Urban Water Supply Benefits
ranges between 0 and 391 taf with facilities allocation factors varied from 0 to 100 percent. At
5.0 maf maximum storage volume, net increase in Minimum Annual Agricultural and Urban
Water Supply Benefits ranges between 0 and 831 taf with facilities allocation factors varied from
0 to 100 percent.

As shown in Table NC-31, a net loss in Agricultural and Urban Water Supply Benefits occurs
over a range of facilities allocation factors between 0 and 100 percent. This occurs primarily due
to a decrease in SWP Interruptible deliveries. Opportunities for SWP Interruptible Supply
Deliveries as a result of shifting surplus Delta water into new storage.
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Operation Condition 12

Existing Banks Pumping Plant Conditions and High Sacramento River Flow Event Target
Environmental Water Supply Goal: Dry Period Supply Operations

Agricultural and Urban Water Supply Goal: Normal Period Supply Operations

Tables NC-16 and NC-32 and Figure NC-20 display results for the existing Banks Pumping
Plant condition and high Sacramento River flow event target with Dry Period Supply Operations
for environmental water supply and Normal Period Supply Operations for agriculture and urban
water supply. As shown in Figure NC-20 Plots A and B, 71-Year Average Annual Benefits vary
inversely between and environmental and agriculture and urban purposes as the facilities
allocation factor is adjusted between 0 and 100 percent. The majority of combined benefits
under all facilities allocation factors are attained with a maximum storage volume of 2.0 maf,
with diminishing incremental benefits for maximum storage volumes between 2.0 and 5.0 maf.
At 2.0 maf maximum storage volume, net increase in 71-Year Average Annual Environmental
Delta Outflow ranges between 146 and 0 taf and net increase in 71-year Average Annual
Agricultural and Urban Water Supply Benefits ranges between 6 and 193 taf with facilities
allocation factors varied between 0 and 100 percent. At 5.0 maf maximum storage volume, net
increase in 71-Year Average Annual Environmental Delta Outflow ranges between 163 and 0 taf
and net increase in 71-year Average Annual Agricultural and Urban Water Supply Benefits
ranges between 6 and 248 taf with facilities allocation factors varied between 0 and 100 percent.
These ranges for Environmental Water Supply benefits are reduced in comparison to Operation
Condition 9, which included Normal Period Supply operations for both environmental water
supply and agricultural and urban water supply. These ranges of 71-Year average annual
benefits for both Environmental Delta Outflow and Agricultural and Urban Water Supply are
reduced in comparison to Operation Condition 4, which included a low Sacramento River flow
event target.

Under Dry Period Supply operations for Environmental Delta Outflow and Normal Period
Supply Operations for Agricultural and Urban Water Supply Benefits similar effects are seen in
Minimum Annual Average Water Supply Benefits for Environmental and Agricultural and
Urban purposes. Minimum Annual Environmental Delta Outflow, as shown in Figure NC-20
Plot E, and Minimum Annual Agricultural and Urban Water Supply Benefits, as shown in Figure
NC-20 Plot F, increase slightly throughout the ranges of maximum storage volume and facilities
allocation factors examined. At 2.0 maf maximum storage volume, net increase in Minimum
Annual Environmental Delta Outflow ranges between 288 and 0 taf and net increase in Minimum
Annual Agricultural and Urban Water Supply Benefits ranges between 0 and 326 taf with
facilities allocation factors varied from 0 to 100 percent. At 5.0 maf maximum storage volume,
net increase in Minimum Annual Environmental Delta Outflow ranges between 288 and 0 taf and
net increase in Minimum Annual Agricultural and Urban Water Supply Benefits ranges between
0 and 802 taf with facilities allocation factors varied from 0 to 100 percent. These ranges of
minimum annual benefits for both Environmental Delta OQutflow and Agricultural and Urban
Water Supply are reduced in comparison to Operation Condition 4, which included a low
Sacramento River flow event target.
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Operation Condition 13

Expanded Banks Pumping Plant Conditions and High Sacramento River Flow Event Target
Environmental Water Supply Goal: Normal Period Supply Operations

Agricultural and Urban Water Supply Goal: Normal Period Supply Operations

Tables NC-17 and NC-33 and Figure NC-21 display results for the expanded Banks Pumping
Plant condition and high Sacramento River flow event target with Normal Period Supply
Operations for both environmental and agriculture and urban water supply. As shown in Figure
NC-21 Plots A and B, 71-Year Average Annual Benefits vary inversely between and
environmental and agriculture and urban purposes as the facilities allocation factor is adjusted
between 0 and 100 percent. The majority of combined benefits under all facilities allocation
factors are attained with a maximum storage volume of 2.0 maf, with diminishing incremental
benefits for maximum storage volumes between 2.0 and 5.0 maf. At 2.0 maf maximum storage
volume, net increase in 71-Year Average Annual Environmental Delta Outflow ranges between
304 and 0 taf and net increase in 71-year Average Annual Agricultural and Urban Water Supply
Benefits ranges between -18 and 237 taf with facilities allocation factors varied between 0 and
100 percent. At 5.0 maf maximum storage volume, net increase in 71-Year Average Annual
Environmental Delta Outflow ranges between 429 and 0 taf and net increase in 71-year Average
Annual Agricultural and Urban Water Supply Benefits ranges between -20 and 327 taf with
facilities allocation factors varied between 0 and 100 percent. These ranges for Environmental
and Agricultural and Urban Water Supply benefits are reduced in comparison to Operation
Condition 5, which included a low Sacramento River flow event target.

Under these Normal Period Supply Operations, varying effects are seen in Minimum Annual
Water Supply Benefits for Environmental and Agricultural and Urban purposes. Minimum
Annual Environmental Delta Outflow, as shown in Figure NC-21 Plot E, is unaffected
throughout the ranges of maximum storage volume and facilities allocation factors examined.
However, Minimum Annual Agricultural and Urban Water Supply Benefits, as shown in Figure
NC-21 Plot F, increase slightly throughout the ranges of maximum storage volume and facilities
allocation factors examined. At 2.0 maf maximum storage volume, net increase in Minimum
Annual Agricultural and Urban Water Supply Benefits ranges between 0 and 363 taf with
facilities allocation factors varied from 0 to 100 percent. At 5.0 maf maximum storage volume,
net increase in Minimum Annual Agricultural and Urban Water Supply Benefits ranges between
0 and 363 taf with facilities allocation factors varied from 0 to 100 percent. These ranges for
Environmental and Agricultural and Urban Water Supply benefits are reduced in comparison to
Operation Condition 5, which included a low Sacramento River flow event target.

As shown in Table NC-33, a net loss in Minimum Annual Agricultural and Urban Water Supply
Benefits occur over the range of facilities allocation factors between 0 and 100 percent. This
occurs primarily due to a decrease in SWP Interruptible Supply deliveries. Opportunities for
delivery of SWP Interruptible Supply are diminished as increasing amounts of surplus Delta
water are shifted into new storage.
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Operation Condition 14

Expanded Banks Pumping Plant Conditions and High Sacramento River Flow Event Target
Environmental Water Supply Goal: Dry Period Supply Operations

Agricultural and Urban Water Supply Goal: Dry Period Supply Operations

Tables NC-18 and NC-34 and Figure NC-22 display results for the expanded Banks Pumping
Plant condition and high Sacramento River flow event target with Dry Period Supply Operations
for both environmental and agriculture and urban water supply. As shown in Figure NC-22 Plots
E and F, Minimum Annual Benefits vary inversely between and environmental and agriculture
and urban purposes as the facilities allocation factor is adjusted between 0 and 100 percent. The
majority of combined benefits under all facilities allocation factors are attained with a maximum
storage volume of 2.0 maf, with diminishing incremental benefits for maximum storage volumes
between 2.0 and 5.0 maf. At 2.0 maf maximum storage volume, net increase in Minimum
Annual Environmental Delta Outflow ranges between 289 and 0 taf and net increase in Minimum
Annual Agricultural and Urban Water Supply Benefits ranges between 0 and 383 taf with
facilities allocation factors varied between 0 and 100 percent. At 5.0 maf maximum storage
volume, net increase in Minimum Annual Environmental Delta Outflow ranges between 289 and
0 taf and net increase in Minimum Annual Agricultural and Urban Water Supply Benefits range
between 0 and 810 taf with facilities allocation factors varied between 0 and 100 percent. These
ranges for Environmental and Agricultural and Urban Water Supply benefits are reduced in
comparison to Operation Condition 6, which included a low Sacramento River flow event target.

Under these Dry Period Supply Operations, moderate effects are seen in 7*-Year Annual
Average Water Supply Benefits for Environmental and Agricultural and Urban purposes.
71-Year Average Annual Environmental Delta Outflow, as shown in Figure NC-22 Plot A, and
71-Year Average Annual Agricultural and Urban Water Supply Benefits, as shown in Figure
NC-22 Plot B, increase slightly throughout the ranges of maximum storage volume and facilities
allocation factors examined. At 2.0 maf maximum storage volume, net increase in 71-Year
Average Annual Environmental Delta Outflow ranges between 147 and 0 taf and net increase in
71-Year Average Annual Agricultural and Urban Water Supply Benefits ranges between -45 and
124 taf with facilities allocation factors varied from 0 to 100 percent. At 5.0 maf maximum
storage volume, net increase in 71-Year Average Annual Environmental Delta Outflow ranges
between 164 and 0 taf and net increase in 71-Year Average Annual Agricultural and Urban
Water Supply Benefits ranges between -45 and 171 taf with facilities allocation factors varied
from 0 to 100 percent. These ranges for Environmental and Agricultural and Urban Water
Supply benefits are reduced in comparison to Operation Condition 6, which included a low
Sacramento River flow event target.

As shown in Table NC-34, a net loss in Minimum Annual Agricultural and Urban Water Supply
Benefits occur over the range of facilities allocation factors between 0 to 100 percent. This
occurs primarily due to a decrease in SWP Interruptible Supply deliveries. Opportunities for
delivery of SWP Interruptible Supply are diminished as increasing amounts of surplus Delta
water are shifted into new storage.
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Operation Condition 15

Expanded Banks Pumping Plant Conditions and High Sacramento River Flow Event Target
Environmental Water Supply Goal: Normal Period Supply Operations

Agricultural and Urban Water Supply Goal: Dry Period Supply Operations

Tables NC-19 and NC-35 and Figure NC-23 display results for the expanded Banks Pumping
Plant condition and high Sacramento River flow event target with Normal Period Supply
Operations for environmental water supply and Dry Period Supply Operations for agriculture and
urban water supply. As shown in Figure NC-23 Plots A and B, 71-Year Average Annual
Benefits vary inversely between and environmental and agriculture and urban purposes as the
facilities allocation factor is adjusted between 0 and 100 percent. The majority of combined
benefits under all facilities allocation factors are attained with a maximum storage volume of
2.0 maf, with diminishing incremental benefits for maximum storage volumes between 2.0 and
5.0 maf. At 2.0 maf maximum storage volume, net increase in 71-Year Average Annual
Environmental Delta Outflow ranges between 304 and 0 taf and net increase in 71-year Average
Annual Agricultural and Urban Water Supply Benefits range between -68 and 106 taf with
facilities allocation factors varied between 0 and 100 percent. At 5.0 maf maximum storage
volume, net increase in 71-Year Average Annual Environmental Delta Outflow ranges between
429 and 0 taf and net increase in 71-year Average Annual Agricultural and Urban Water Supply
Benefits range between -70 and 156 taf with facilities allocation factors varied between 0 and
100 percent. These ranges for Agricultural and Urban Water Supply benefits are reduced in
comparison to Operation Condition 13, which included Normal Period Supply operations for
both environmental water supply and agricultural and urban water supply. These ranges for
Environmental and Agricultural and Urban Water Supply benefits are reduced in comparison to
Operation Condition 7, which included a low Sacramento River flow event target.

Under Normal Period Supply operations for Environmental Delta Outflow and Dry Period
Supply Operations for Agricultural and Urban Water Supply Benefits, varied effects are seen in
Minimum Annual Water Supply Benefits. Minimum Annual Environmental Delta Outflow, as
shown in Figure NC-23 Plot E, is unaffected throughout the ranges of maximum storage volume
and facilities allocation factors examined. However, Minimum Annual Agricultural and Urban
Water Supply Benefits, as shown in Figure NC-23 Plot F, increase throughout the ranges of
maximum storage volume and facilities allocation factors examined. At 2.0 maf maximum
storage volume, net increase in Minimum Annual Agricultural and Urban Water Supply Benefits
ranges between 0 and 383 taf with facilities allocation factors varied from 0 to 100 percent. At
5.0 maf maximum storage volume, net increase in Minimum Annual Agricultural and Urban
Water Supply Benefits ranges between 0 and 810 taf with facilities allocation factors varied from
0 to 100 percent.

As shown in Table NC-35, a net loss in Minimum Annual Agricultural and Urban Water Supply
Benefits occur over the range of facilities allocation factors between 0 to 100 percent. This
occurs primarily due to a decrease in SWP Interruptible Supply deliveries. Opportunities for
delivery of SWP Interruptible Supply are diminished as increasing amounts of surplus Delta
water are shifted into new storage. :
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Operation Condition 16 '

Expanded Banks Pumping Plant Conditions and High Sacramento River Flow Event Target
Environmental Water Supply Goal: Dry Period Supply Operations

Agricultural and Urban Water Supply Goal: Normal Period Supply Operations

Tables NC-20 and NC-36 and Figure NC-24 display results for the expanded Banks Pumping
Plant condition and high Sacramento River flow event target with Dry Period Supply Operations
for environmental water supply and Normal Period Supply Operations for agriculture and urban
water supply. As shown in Figure NC-24 Plots A and B, 71-Year Average Annual Benefits vary
inversely between and environmental and agriculture and urban purposes as the facilities
allocation factor is adjusted between 0 and 100 percent. The majority of combined benefits
under all facilities allocation factors are attained with a maximum storage volume of 2.0 maf,
with diminishing incremental benefits for maximum storage volumes between 2.0 and 5.0 maf.
At 2.0 maf maximum storage volume, net increase in 71-Year Average Annual Environmental
Delta Outflow ranges between 147 and 0 taf and net increase in 71-year Average Annual
Agricultural and Urban Water Supply Benefits ranges between 6 and 255 taf with facilities
allocation factors varied between 0 and 100 percent. At 5.0 maf maximum storage volume, net
increase in 71-Year Average Annual Environmental Delta Outflow ranges between 164 and 0 taf
and net increase in 71-year Average Annual Agricultural and Urban Water Supply Benefits
ranges between 6 and 342 taf with facilities allocation factors varied between 0 and 100 percent.
These ranges for Environmental Water Supply benefits are reduced in comparison to Operation
Condition 13, which included Normal Period Supply operations for both environmental water
supply and agricultural and urban water supply. These ranges for both environmental water
supply and agricultural and urban water supply benefits are reduced in comparison to Operation
Condition 8, which inciuded low Sacramento River flow event target.

Under Dry Period Supply operations for Environmental Delta Outflow and Normal Period
Supply Operations for Agricultural and Urban Water Supply Benefits similar effects are seen in
Minimum Annual Average Water Supply Benefits for Environmental and Agricultural and
Urban purposes. Minimum Annual Environmental Delta Outflow, as shown in Figure NC-24
Plot E, and Minimum Annual Agricultural and Urban Water Supply Benefits, as shown in Figure
NC-24 Plot F, increase slightly throughout the ranges of maximum storage volume and facilities
allocation factors examined. At 2.0 maf maximum storage volume, net increase in Minimum
Annual Environmental Delta Outflow ranges between 289 and 0 taf and net increase in Minimum
Annual Agricultural and Urban Water Supply Benefits ranges between 0 and 363 taf with
facilities allocation factors varied from 0 to 100 percent. At 5.0 maf maximum storage volume,
net increase in Minimum Annual Environmental Delta Outflow ranges between 289 and 0 taf and
net increase in Minimum Annual Agricultural and Urban Water Supply Benefits ranges between
0 and 363 taf with facilities allocation factors varied from 0 to 100 percent.

As shown in Table NC-36, no net losses in Agricultural and Urban Water Supply Benefits occurs
over the range of facilities allocation factors between 0 and 100 percent under these conditions.
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Table NC-3

Upstream of Delta Off-Stream Storage
Selected Parameter Sets for Bracketing Operational Conditons

1. Existing Banks Pumping Plant Capaciiy 5,000 cfs Inflow/Qutfiow Capacity
S.R. Flow Event (1 month) Target = 200 taf Env. Storage Carryover Factor = 0%
S.R. Flow Event (2 month) Target = 400 taf Unmet Demand Target Factor = 100%
Environmental Storage: Normal Period Supply Operation Jan-Jun QOutflow Demand Target = 15,000 cfs
Ag & Urban Storage: Normal Period Supply Operation Ag & Urban Storage Carryover Factor = 0%

Unmet Demand Target = SWP & CVP

2. Existing Banks Pumping Plant Capacity 5,000 cfs Inflow/Outflow Capacity
S.R. Flow Event (1 month) Target = 200 taf Env. Storage Carryover Factor = 0%
S.R. Flow Event (2 month) Target = 400 taf Unmet Demand Target Factor = 100%
Environmental Storage: Dry Period Supply Operation Jan-Jun QOutflow Demand Target = 8,000 cfs
Ag & Urban Storage: Dry Period Supply Operation Ag & Urban Storage Carryover Factor = 50%

Unmet Demand Target = SWP-only

3. Existing Banks Pumping Plant Capacity 5,000 cfs Inflow/Outflow Capacity
S.R. Flow Event (1 month) Target = 200 taf Env. Storage Carryover Factor = 0%
S.R. Flow Event (2 month) Target = 400 taf Unmet Demand Target Factor = 100%
Environmental Storage: Normal Period Supply Operation Jan-Jun Qutflow Demand Target = 15,000 cfs
Ag & Urban Storage: Dry Period Supply Operation Ag & Urban Storage Carryover Factor = 50%

Unmet Demand Target = SWP-only

4. -Existing Banks Pumping Plant Capacity 5,000 cfs Inflow/Outfiow Capacity
S.R. Flow Event (1 month) Target = 200 taf Env. Storage Carryover Factor = 0%
S.R. Flow Event (2 month) Target = 400 taf Unmet Demand Target Factor = 100%
Environmental Storage: Dry Period Supply Operation Jan-Jun Outflow Demand Target = 9,000 cfs
Ag & Urban Storage: Normal Period Supply Operation Ag & Urban Storage Carryover Factor = 0%

Unmet Demand Target = SWP & CVP

NC_RVSM.XLS: Conditions Table 1
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Table NC-3 (Continued)

Upstream of Delta Off-Stream Storage
Selected Parameter Sets for Bracketing Operational Conditons

5. Expanded Banks Pumping Plant Capacity

S.R. Fiow Event (1 month) Target = 200 taf

S.R. Flow Event (2 month) Target = 400 taf
Environmental Storage: Normal Period Supply Operation
Ag & Urban Storage: Normal Period Supply Operation

5,000 cfs inflow/Outflow Capacity

Env. Storage Carryover Factor = 0%

Unmet Demand Target Factor = 100%
Jan-Jun Outfiow Demand Target = 15,000 cfs
Ag & Urban Storage Carryover Factor = 0%
Unmet Demand Target = SWP & CVP

. Expanded Banks Pumping Plant Capacity

S.R. Flow Event (1 month) Target = 200 taf

S.R. Flow Event (2 month) Target = 400 taf
Environmental Storage: Dry Period Supply Operation
Ag & Urban Storage: Dry Period Supply Operation

5,000 cfs Inflow/Outflow Capacity

Env. Storage Carryover Factor = 0%

Unmet Demand Target Factor = 100%
Jan-Jun Qutflow Demand Target = 9,000 cfs
Ag & Urban Storage Carryover Factor = 30%
Unmet Demand Target = SWP-only

. Expanded Banks Pumping Plant Capacity

S.R. Flow Event (1 month) Target = 200 taf

S.R. Flow Event (2 month) Target = 400 taf
Environmental Storage: Normal Period Supply Operation
Ag & Urban Storage: Dry Period Supply Operation

5,000 cfs inflow/Outflow Capacity

Env. Storage Carryover Factor = 0%

Unmet Demand Target Factor = 100%
Jan-Jun Outflow Demand Target = 15,000 cfs
Ag & Urban Storage Carryover Factor = 30%
Unmet Demand Target = SWP-only

. Expanded Banks Pumping Plant Capacity

S.R. Flow Event (1 month) Target = 200 taf

S.R. Flow Event (2 month) Target = 400 taf
Environmental Storage: Dry Period Supply Operation
Ag & Urban Storage: Normal Period Supply Operation

5,000 cfs Inflow/Outfiow Capacity

Env. Storage Carryover Factor = 0%

Unmet Demand Delivery Factor = 100%
Jan-Jun Outflow Demand Target = 8,000 cfs
Ag & Urban Storage Carryover Factor = 0%
Unmet Demand Target = SWP & CVP

NC_RVSM.XLS: Conditions Table 2
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9.

Table NC-3 (Continued)

Upstream of Delta Off-Stream Storage
Selected Parameter Sets for Bracketing Operational Conditons

Existing Banks Pumping Plant Capacity

S.R. Flow Event (1 month) Target = 1,500 taf

S.R. Flow Event (2 month) Target = 2,650 taf
Environmental Storage: Normal Period Supply Operation
Ag & Urban Storage: Normal Period Supply Operation

5,000 cfs Inflow/Outflow Capacity

Env. Storage Carryover Factor = 0%

Unmet Demand Target Factor = 100%
Jan-Jun Outflow Demand Target = 15,000 cfs
Ag & Urban Storage Carryover Factor = 0%
Unmet Demand Target = SWP & CVP

10

. Existing Banks Pumping Plant Capacity

S.R. Flow Event (1 month) Target = 1,500 taf

S.R. Flow Event (2 month) Target = 2,650 taf
Environmental Storage: Dry Period Supply Operation
Ag & Urban Storage: Dry Period Supply Operation

5,000 cfs Inflow/Outflow Capacity

Env. Storage Carryover Factor = 20%
Unmet Demand Target Factor = 100%
Jan-Jun Outflow Demand Target = 8,000 cfs
Ag & Urban Storage Carryover Factor = 50%
Unmet Demand Target = SWP-only

11.

Existing Banks Pumping Plant Capacity

S.R. Flow Event (1 month) Target = 1,500 taf

S.R. Flow Event (2 month) Target = 2,650 taf
Environmental Storage: Normal Period Supply Operation
Ag & Urban Storage: Dry Period Supply Operation

5,000 cfs Inflow/Outflow Capacity

Env. Storage Carryover Factor = 0%

Unmet Demand Target Factor = 100%
Jan-Jun Outilow Demand Target = 15,000 cfs
Ag & Urban Storage Carryover Factor = 50%
Unmet Demand Target = SWP-only

-~

12. Existing Banks Pumping Plant Capacity

S.R. Flow Event (1 month) Target = 1,500 taf

S.R. Flow Event (2 month) Target = 2,650 taf
Environmental Storage: Dry Period Supply Operation
Ag & Urban Storage: Normal Period Supply Operation

5,000 cfs inflow/Outflow Capacity

Env. Storage Carryover Factor = 20%
Unmet Demand Target Factor = 100%
Jan-Jun Outflow Demand Target = 8,000 cfs
Ag & Urban Storage Carryover Factor = 0%
Unmet Demand Target = SWP & CVP

NC_RVSM.XLS: Conditions Table 3
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Table NC-3 (Continued)

Upstream of Delta Off-Stream Storage
Selected Parameter Sets for Bracketing Operational Conditons

13. Expanded Banks Pumping Plant Capacity 5,000 cfs Inflow/Outflow Capacity
S.R. Flow Event (1 month) Target = 1,500 taf Env. Storage Carryover Factor = 0%
= S.R. Flow Event (2 month) Target = 2,650 taf Unmet Demand Target Factor = 100%
~ Environmental Storage: Normal Period Supply Operation Jan-Jun Outflow Demand Target = 15,000 cfs
Ag & Urban Storage: Normal Period Supply Operaticn _ Ag & Urban Storage Carryover Factor = 0%

Unmet Demand Target = SWP & CVP

““- uu- - - o . L_‘—- - - 1 -

= 14. Expanded Banks Pumping Plant Capacity 5,000 cfs inflow/Outfiow Capacity
S.R. Flow Event (1 month) Target = 1,500 taf Env. Storage Carryover Factor = 20%
S.R. Flow Event (2 month) Target = 2,650 taf Unmet Demand Target Factor = 100%
Environmental Storage: Dry Period Supply Operation Jan-Jun Outfiow Demand Target = 9,000 cfs
= Ag & Urban Storage: Dry Period Supply Operation Ag & Urban Storage Carryover Factor = 30%

Unmet Demand Target = SWP-only

15. Expanded Banks Pumping Plant Capacity 5,000 cfs Inflow/Outflow Capacity
’ S.R. Flow Event {1 month) Target = 1,500 taf Env. Storage Carryover Factor = 0%
o . S.R. Flow Event {2 month) Target = 2,650 taf Unmet Demand Target Factor = 100%
o | Environmental Storage: Normal Period Supply Operation Jan-Jun Outfiow Demand Target = 15,000 cfs
N Ag & Urban Storage: Dry Period Supply Operation Ag & Urban Storage Carryover Factor = 30%

Unmet Demand Target = SWP-only

16. Expanded Banks Pumping Plant Capacity 5,000 cfs Inflow/Outfiow Capacity
S.R. Flow Event (1 month) Target = 1,500 taf Env. Storage Carryover Factor = 20%
S.R. Flow Event (2 month) Target = 2,650 taf Unmet Demand Delivery Factor = 100%
Environmental Storage: Dry Period Supply Operation Jan-Jun Outflow Demand Target = 9,000 cfs
Ag & Urban Storage: Normal Period Supply Operation - Ag & Urban Storage Carryover Factor = 0%

Unmet Demand Target = SWP & CVP

NC_RVSM.XLS' Conditions Table 4
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Tahle NC4

Upstream of Delta Off-Stream Storage
Mode! Runs for Evatuation of Maximum Reservoir Volume and Facilities Allocation Factor

T or Shabdn it A X

1. Existng Banks Pumping Plant Capacity QUT_NCOIXLS NC_RVD1.XLS 100 NC101 NCit2 NC1Z3 NC134 NC145
Low Secramento River Flow Event Target 500 NC102 NC#13 NC124 NC135 NC146
Enviconmental Storage. Normal Period Supply Operstion 1,000 NC103 NC114 NC125 NC138 NC147
Ag & Urban Stocage: Normal Paciod Supply Operation 1,500 NC104 NC115 NC126 NC13T NC148
2000 NC105 NC11§ NC127 NC138 NCide

2,500 NC106 NC117 NC128 NC132 NC150

3,000 NC107 NCt18 NC129 NC140 NCi151

3,500 NCi08 NC118 NC13 NC141 NCis2

4,000 NCi NCi20 NCE3t NC142 NC153

4,500 NCi1e NC121 NC132 NC143 NC154

5.000 NC114 NC122 NC133 NC144 NC156

2 Exisling Banks Pumping Plant Capacity OQUT_NCO2.XL8 NC_RVO2X1S 100 NC201 NC212 NC223 NC234 NC245
Low Sacramenic River Flow Event Targel 500 NC202 NC213 NC224 NC235 NC246

Environmental Storage' Dry Perod Supply Operation ) 1,000 NC203 NC214 NCZ2S NC236 NCTY
Ag & Urban Storage Dry Period Supply Operation 1,500 NC204 NC215 NG226 NCZ3? NC248
2,000 NC205 NC216 NC22T NCzZI8 NC249
2500 NC206 NG217 NC228 Nez3e NC250
3,000 NC207 NC218 NC229 NC240 NC251
3,500 NC208 NC219 NC230 NC241 NC252

NC210 NC221

5,000 NC21 NC222 NC233 NC244 NC255

3 Existing Banks Pumping Plant Capacity OUT_NCO3 XLS NC_RW3.XLS 100 NCI01 NC312 NCaz3 NC34 NC345
Low Sacramento River Flow Eveat Targe! 500 NC302 NC313 NC3A24 NC335 NC34E
Envircomental Storage Normal Peciod Supply Operation 1,000 NC303 NC3t4 NCaz2s NC336 NCI4T
Ag & Urban Storage Dry Paniod Supply Opex aton 1500 NC304 NC315 NC326 NC337 NC34B
2,000 NC305 NC316 NC32? NC338 NC345

2,500 NC0§ NC3t7 NC328 NC339 NC350

3,000 NCX07 NCIB NG329 NC340 NC351

3,500 NC3CS NC319 NC330 NC341 NC352

4,000 NC209 NC320 NC331 NC342 NCas3

4.500 NC310 NC32t NC332 NC343 NC354

5.000 NC3N NC32 NC333 NC344 NG355

4 Existing Banks Pumping Plant Capacity OUT_NGO4 XLS NC_RVO4 XLS 100 NC40t NCA12 Ne4Z3 NC434 NCA4S
Low Sacramento Rever Flow Event Target 500 Ne4oz NC413 NC424 NCA3S NC446
Environmental Slorage Dry Period Supply Oparation 1,000 NC403 NCA14 NC425 NC43%6 NCa47
Ag & Urban Storage Normal Period Supply Operation 1,500 NC404 NCA1s NCA26 NCA37 NCA4S
2,000 NC405 NCA16 NC427 NCA3R NCAdg

2500 NC40S NCA17 NCe28 NC43s NC450

3,000 NC407 NCa13 NCA29 NC440 NC4St

3.500 Ncaos NCA13 NC430 NCA4t NC452

4.000 NC40S NC420 NCA31 NCA42 NC452

4.50¢ NC410 NCa2t NCA32 Neaes NC4S4

5,000 NCA11 NCAZZ NC433 NCA44 NCASE

5. Expanded Banks Pumping Plant Capacity OUT_NCOSXLS NC_RVOS XLS 100 NGS01 NC512 NCS23 NC534 NCS45
Low Sacramentc Rivar Flow Event Target 506 NCS02 NCS13 NCS24 NC535 NCS46

Enviconmental Storage Normal Period Supply Opes aion 1,000 NCS03 NC514 NCE25 NCS36 NCB4T
Ag & Urban Storage Normat Period Supply Operation 1,500 NCSG4 NCS15 NC526 NCS37 NCS48
2,000 NCSOS NCS16 NC527 NCS38 NCS49
2,500 NC506 NC5Y7 Nes28 NCS39 NCSS0
3.000 NCS07 NCS18 NCS28 NC540 NeSSt
3,50 NCSOS NC519 NC530 NC541 NCS52

4.500 NC510 NC521 NCS32 NC543 NC554
N 5000 NC511 NC522 NCS33 NC544 NC555

&8
§
f
i
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& Expended Banks Purmping Plant Capaclly OUT_NCDEXLS NC_RVOE XLS 100 NC801 NCB12 NCEZ3 NCS34 NCB4s
Low Sacramento Rives Flow Event Targot 500 NC802 NC$13 Nes24 NGCS35 NC646
Ervironmental Storsge Dry Pencd Supply Operation 1,000 NCSo3 NOB14 NC625 NC636 NC64T
£ & Urban Storage Dry Period Supply Opsration 1,500 NCSO4 NCS15 NC828 NCs3T NCEAB

2000 NC505 NCS16 Nes27 NC63B NCB49
2500 NC£0§ NC817 NC628 NC839 NCBS50
3.000 NCSOT NCS18 NeE29 NC840 NCS51
3,500 NCB08 NC618 NCEX0 NCS41 NCBS2
4,000 NC6oe NCE20 NC631 NCs42 NCBS3
4,500 NC§10 NC821 NCE32 NC43 NCBS4
5,000 NCS11 NCE22 NCS33 NCB44 NCBSS

7. Expanded Banks Pumping Plant Capacity OUT_NCO7 XLS NC_RVO7.XLS 100 NC701 NCT12 NCTZ3 NCT34 NC745
Low Sacramento River Flow Event Target 500 NGT02 NCTI3 NCT24 NCT35 NCT46
Enwironmental Storage. Normal Period Supply Opecation 1,000 NCTO3 NCT14 NCT28 NCT38 NCTAT
Ag & Ucban Storage Dry Peciod Supsly Oporation 1,500 NCTOL NCT15 NCT26 NCTAT NCT48

2,000 NCTOS NCT16 NCT27 NCT38 NCTAS
2,500 NC706 NCT17 NCT28 NCT29 NC750
3000 NC707 NCT18 NC729 NC740 NCTS1
3500 NC768 NCT19 NC730 NCT4 NCTS2
4,000 NCT08 NC720 NCT3Y NCTA2 NCTS3
4,500 NCTIo NCT21 NCT32 NCT43 NCT54
5.000 NCT11 NCTZ NCTX3 NC744 NC755

& Expanded Banks Pumping Piant Capacily OUT_NCOB.XLS NC_RVOB.XLS 100 NG20' NCB12 NCEZ3 NC#3¢ NGBS
Low Sacrarento River Flow Event Target 50 NC802Z Nea13 Nes2e NCB3S NCS46
Environmental Storage Dry Period Supply Operaticn 1,000 NCao3 NCB14 NC825 NCB3E NCBAT
Ag & Urban Storage Normal Pariod Supply Operation 1,500 N804 NCB15 NCB2E NCB37 NCB4s

2000 NC8as NCB1§ Nea27 Neese NC849
2,500 NCBOS Neai7 NCazs NCB3g NCBEO
3,000 NC8OT nes2 NCB2S NCB40 NeBst
500 NCSGs NCB1S NCB0 NC8dy Neasz
4,000 NC&OS NGB0 NCB31 Nea42 NCBS3
4,500 NCB1o Ne82s NCB32 NC843 NCBS¢
5,000 NC8t1 nNeazz NCB33 NCBA& NCBSS

NC_RVSM XLS, Rune
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Table NC-4 (Continued)

Upstream of Deita Off-Stream Storage
Mode! Runs for Evaluation of Maximum Reservoir Volume and Facilities Allocation Factor

3 Existog Banks Pumping Plant Capacity QUT_NCOS.XLE NC_RV0S XLS 100 NC901 NCe12 Nos23 NCO34 NCs4S
High Sacramenta River Flow Event Target 00 NC9o2 NCo13 NC924 NCO3S NCB4S
Environmentat Storage. Normat Perod Supply Operation 1,000 NCOY NC14 NC925 NC338 NCS47
AQ & Urban Strage Normal Period Supply Operation 1,500 NC904 NC$15 NCO2§ NCO3T NCO48

2,000 NCS05 NC#ts Nes2r NCo38 NC949

2,500 NCO0S Neo17 New2s NCS3G NCB50

3,000 NCSOT NC918 NCS29 NCS40 NCo51

3500 NCOOS NCo19 NC930 NCB41 NCIS2

4,000 NCSOR NCg20 NCO1 NC842 NCIS3

4,500 NCS10 NCg21 NCsaz NCO42 NCo54

5,000 NC11 NCPZ2 NCO33 NCB44 NCBS5

10. Existing Banks Pumping Piani Capacity QUT_NCIOXLS NG_RVIOXLS 100 NC1003  NC052  NCI023  NC103¢  NCI04S
High Sactamento Rrver Flow Event Target 00 NC1002  NC1013  NC1024  NCI035  NG1046
Environmental Slorage Dry Periad Supply Oparation 1,000 NCI03  NC1014  NC1025  NC1036  NCI047
Ag & Urban Storage Dry Period Supply Operatiorn 1500 NG1004 NC1015 NC1026 NC1037 NC1048
2,000 NC1005 NC1016 NC1027 NCi033 NC1048

250 NC1006  NC1017  NC1028  NC103®  NC1050

3,000 NCI007  NC1018  NCI029  NCI040  NG1051

3,500 NCI1008  NC1018  NC1030  NC1041  NC1052

4,000 NC1008  NC1020  NC1031  NC1042  NC10S53

4,500 NC1610 NC1021 NC1032 NC1043 NC1054

5,000 NCi0t1 NC1022 NC1033 NC1044 NC1055

11 Existing Banks Pumping Plant Capacity OUT_NCHI.XLS NC_RV11.XLS 100 NC1101  NC1192  NC1123 NCH134  NC1W4S
High Sacramento River Flow Event Target 500 NC1102  NC1113  NC1124  NCH35  NC1146
Enviconmental Storage Normal Pariod Supply Operatior 1,000 NCI103  NCI114  NG1125  NC1136  NC1147
Ag & Urban Storage Dry Period Supply Opecaton 1,500 NC1104  NC1115  NCI126  NG1137  NC1148
2000 NC1105  NC1116  NC1127  NG1138  NGIHM9

2,500 NCI106  NC1137  NCI128  NC1138  NC1150

3,000 NC1107  NC1118  NC1128  NC1140  NC118%

3.500 NC1106  NC1119  NC1130  NG1141 NC1152

4,000 NC1108  NC1120  NC113t NC1142  NC1153

4.500 NC1110 NC3121  NCI132  NC1143  NC1154

5,000 NCI111  NC1122  NC1133  NGi144  NC1156

12 Exstng Sanks Pumping Plant Capecit; OUT_NC1Z.XLS NC_RVI2XLS 100 NC1201  NC1212  NCIZZ3  NCi12Z34  NCIMS
High Saccaments Revar Flow Evant Targe! 500 NC1202  NC1213  NCIZ4  NCI23S  NC1246
Envwonmenta Stocage Dry Perod Supply Operation: 1,000 NC1203  NC1214  NC1225  NC1236  NC1247
Ag & Urban Siorage Normal Pancd Supply Operat.on 1,500 NC1204  NC1215  NC1226  NC1237  NC1248
2000 NC1205  NGI216  NCI227  NC1238  NC1249

2500 NC1206  NC1217  NCIZ28  NGIZ¥®  NC1250

3.000 NC1207  NCi218  NC128  NCI1240  NG125%

3,500 NC1208  NC1219  NCI20  NC124%  NC1252

4.00¢ NC1205  NC1220  NC1at  ~ NC142 NC1253

4,500 NC1210  NC1221  NCIZX2  NCI43  NC12%4

5,000 NC1215  NC1222  NCI1233  NCI2d  NC1255

13 Expanded Bankz Pumping Plant Capac't QUT_NGI3 XLS NC_RVIILS 100 NC1301  NC312  NCIIZd  NC1334  NCIMS
Hgh Sacramento River Fiow Event Targe! 500 NC1302 NC1313 NC1324 NC1335 NC134€
Enwkonmental Slorage Normal Pariod Supply Operatior: 1,000 NC1303  NC1314  NCIX25  NC136  NCI34T
Ag & Urban Storage Normal Period Supply Operation: 1.500 NC1304  NG131S  NC1326  NC1337  NC1M4B
2000 NC1205  NCI1316  NCI32Z7  NC1338  NC1349

2500 NC130E  NGI317  NC1328  NCI1339  NC1350

3,000 NC1307  NCI318  NC1329  NC1340  NC1351

3,500 NC1308  NCi319  NCI30  NCI341  NO13&2

4,000 NC1309  NCI1220  NC1X3t NC1342  NCi3S3

4,500 NC1310  NC1321  NC1332  NCI43  NC135¢

5.000 NC1311  NCI322 NGI333  NCI3M&  NC135S

14 Expanded Banks Pumping Prant Gepacity OUT_NCI4.XLS NC_RVI4.XLS 100 NC1401  NC1412  NCHZ3Z  NGI34  NCId45
High Sacramento River Flow Event Targe! 500 NC1402  NCI13  NC1424  NCM3S  NG1446
Environmental Storags Dry Penod Supply Operation 1,000 NC1403  NCi414  NC1425  NCI436  NC147
Ag & Urban Sicrage Dry Period Supply Operation 1500 NC#434  NC1415  NC1426  NCH37  NCiade
2000 NCHMO5S  NCI416  NC1427  NCI43E  NC1449

2500 NC1408  NC1417  NC1428  NCI3B  NCMS0

3,000 NC1407  NGi41B  NC1423  NCH440  NG1451

3,500 NC1408  NC1413  NC1430  NC1441  NCWS2

4,000 NC1408  NC1420  NCM31 NG1442  NCI453

4,500 NC1430  NC1421  NC1432  NCI1443  NC1S4

5,000 NC1411  NC1422  NCI433  NC1444  NCUSS

15. Expanded Banks Pumping Plant Capacity OUT_NC15.XLS NC_RVIS XLS 100 NCIS01  NCi512  NCI523  NCI1534  NCISS
High Sacramento River Flow Event Terge® 500 NCIS2  NC1513  NC1524  NC1535  NG1546
Envkonmental Storage Normal Patiod Supply Operation 1,000 NC1503  NCi1514  NCIS25  NC1536  NC1547
Ag & Urban Siorage Dry Puwiod Supply Opesation 1.500 NCIS04  NCI515  NCISS  NCI537  NCI54B
2000 NC1505  NCI516  NCIS27  NCIS38  NCi54e

2500 NCi506  NCI517  NC1528  NC1538  NC1550

3.000 NCI507  NC1518  NC1528  NGC1540  NC1558

3.500 NC1508  NG1519  NCI530  NCI541  NC1S52

4,000 NCI506  NCIS20 KNGS NC1542  NC1553

4,500 NCISI0  NC152t  NC1532  NC1543  NCiI554

5.000 NCi511  NC1S22  NC1533  NGISM  NCISSS

16 Expandad Banks Pumping Plant Capacity OUT_NCI6XLS NC_RVIEXLS 100 NC1601  NC1612  NC1623  NCI634  NCi64S
High Sacramento Rivar Flow Event Target 500 NC1602  NCi613  NC1624  NC1B3S  NCI646
Enviroemental Slorage Dry Penod Supsly Operation 1,000 NC1603  NC1614  NCI625  NGI63%6  NCI647
Ag & Urban Slorage Normat Pariod Supply Operation 1.500 NCIBO4  NC1615  NC1626  NGI637  NC1648
2,000 NC1605  NC1816  NCIBZY  NC1838  NC1549

2500 NC1806  NCI617  NC1828  NC1639  NC1650

3.000 NC1807  NC1618  NCI629  NC1640  NC1651

3500 NC1608  NCI1619  NCI60  NC1641  NC1BED

4,000 NCI608  NCIB20  NCIB31  NCIBAZ  NGC1653

4,500 NC1610  NC1621  NC1632  NCi643  NC16S4

5,000 NC1811  NC1622  NC1633  NC1644  NG1655

NC_RVSM XLS Runs (2)
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Table NC-5

Upstream of Dalta Off-Stream Storage
Total Combined Environmental and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmental: Normal Period Supply Opsration, Ag & Urban: Normal Pcriod Supply Operation
5000 cfs Storage Inflow/Outfiow Convey
With Existing Banks PP Capacity and Low S. R. Flow Event Target

-" ,,.- .- -

{Values in thousands of acre-feet)

Run idan¥hecs

M Storage Vokare (TAF)

Enyionmentsl Sanatis

T1-You Average T4 IMT 40T 4174 42X 4262 4283 438 43 A0 4367 4383 4363 580 15.6%
1928-34 Dry Pariod Average 3D 3305 3408 34TS 352 3007 36N 3674 3674 364 3874 3674 ISTH 425 131%
Dry Yoar Average 3484 3608 3043 4158 4273 4345 4418 443 4478 4500 4500 4500 4,50 1016 202%
Critcally Dry Year Average 2842 2878 06T 3496 3327 3460 3643 3818 360 300 3706 A4 3744 o2 2772%
Minimum Anus 2,410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 [ 0.0%
4q § Urbaen Banefity

71-Yeu Avernge 5821 8911 6907 5907 BSOS 6905 5906 5904 5904 5804 5904 5904 552 [ 0.0%
1928-34 Dry Peciod Averago 3918 3,801 3,004 3384 3054 384 3pe4 3884 3884 3884 3384 3384 3918 Q 0.0%
Ory Yo Avetage §374 5,358 5,346 534 5343 §343 6,343 5343 §343 5343 5343 5343 5374 [ 0.0%
Crincalty Dry Yo Average 3421 3384 3384 3364 338¢ 3384 3384 a3 3364 33/ 338 33 34 ] 00%
Minien Anal 2206 2206 2206 2206 2208 2206 2206 2206 2206 2206 2206 2206 2206 0 00%

Run ldantlos

Maxamum Siot age Volume (TAF)
ronmental Bonefits .

T4-Yaw Average 3774 3840 4013 4,008 4141 4172 4,195 4214 4233 4251 4208 4274 4274 800 13.2%
1928-34 Dry Penod Aveiage 3249 32 3378 3426 3476 asar 3576 s 3578 3578 3578 3578 3578 329 10 1%
Dry Yaar Avorage d48e 3570 3827 3960 4,103 4,188 4222 4264 «202 4292 4315 4,353 4353 869 250%
Critcolly Dry Yea Avecags 2942 2,969 3035 3120 228 37 3375 3437 3.508 3567 358 3576 3,583 41 21.8%
Mirwmuem Anoust 2410 2410 2410 2410 2410 2410 2410 2410 2410 240 2410 2410 2410 0 0%
Ag & Urban Banefits

T1-Year Aveiage 5921 5934 5,969 6,022 6,038 6,051 8,061 6071 8,081 6056 6092 6098 6.098 7 30%
1928-34 Dry Pediod Average 918 3905 7 3.944 3,969 3978 390 3389 a.9e9 3909 3.909 08¢ kX 1) kel 19%
Dry Yoar Average 5374 5,385 8445 5455 6508 55832 £,556 5576 5,505 5,808 5618 5,626 5,625 25t 47%
Critcally Ory Yoar Avecape 421 3,303 3401 3404 3467 3495 1514 354 3535 3546 3,565 3.586 3.566 165 48%
Maimom Annual 2206 2206 2208 2,206 2296 2,206 2206 2327 2448 2562 2562 2552 2560 356 16.1%

— -1

Maximom Storage Volume (TAF) ] ¢ G 1000 LK X IRC 3000 350 400 4500 506G

B Y fitx

T1-Yox Avetage 3774 S8 3B 4010 4064 A0S AN 4323 4135 447 4060 42 4372 8 10 5%
192834 Dry Petiod Aveiage 3249 3277 3337 3370 34D 3438 3465 3465 3465 3465 3465 3465 2468 220 68%
Dry Yo Avarage 348 3541 3709 3BM8 AP0 30 4033 4060 4085 419 4M5S 4172 472 585 197%
Covcalty Dry Yaar Avecage 2942 296C 2908 300 3416 2175 3216 3235 3257 3206 337 3368 3362 4 145%
Micium Anvcial 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 0 00%
A9 & Urban Benofis

T1-Yeur Average 5521 585 6035 6077 6106 612 6150 6§15 6168 6i74 G181 6587 6,187 266 45%
1928-34 Dry Pecod Avecage 3918 3919 3958 3882 4025 4058 4D91 4085 4095 4005 4095 4095 4095 77 45%
Dry Yo Avoiage 5374 5408 58520 5572 S606 5532 554 564 5552 565 5654 5865 5865 22 54%
Ciitcalty Ory Yo Avecage 3421 3404 34501 3512 3576 3857 3721 3765 303 32 34 3909 3908 489 43%
Merdmum Anoust 2206 2206 2206 2206 237 250 250 250 250 2500 250 250 2500 384 174%

Ruan Identifies

Maimum Swiage Volume (TAF)

Environmental Banefitc

75-Yexr Avatage 3774 3796 3866 3928 3966 3907 4017 4030 4040 4043 4049 4057 4057 283 75%
132834 Dry Pariod Avacage 3249 3263 328 3311 337 3MS 33 33 33 313 33W 33W 3388 109 4%
Dry Yom Average 3484 3513 3564 3644 3688 378 3786 384 382 389 3872 3897 37 an 119%
Crltically Dry Year Avacage 2942 2351 2900 2980 3001 3029 3043 3043 3054 3066 3076 3087 2087 s 49%
Menienum Annuis 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 [ 00%
Ag & Urban Benefilz

71-Yoar Average 5521 5570 6006 6112 6143 6163 610 6192 6202 6211 522 62 6229 08 52%
1925-34 Dry Peciod Average 3918 3932 3960 4038  40BE 4337 4137 4205 4205 4205 4205 4205 4205 287 73%
Dry Yo Average S374 5426 5574 580 5537 5538 5640 5657  SS81 56t 5680 5689 5589 s 59%
Crficatly Dry Year Aversge 3421 3415 3516 3614 37 385t 3964 3908 4060 4000 4528 4180 4,180 =" 21.6%
Minemrn Annual 2206 2206 2206 2474 2§18 2618 2618 2618 2618 2618 2618 2854 285¢ st 294%

Maximim Slocage Voluma (TAF) 00 1,000 2000 2506 3000 TA0% 40 560

Ervironmantal Benefts

71-Yex Avarage AT 3774 AT AYTA T4 ATT4 AT4 3T 3 3IM4 3T 3T 37M ° 00%
1928 34 Dry Period Average 3248 3249 348 3249 3249 3248 32U 3249 3A® IHE 3N M0 3us Q 0.0%
Dry Yoar Avorage 3484 4B 34BE 3484 BABE 34B4 3484 34B4 3484 3484 34 3284 A o 0.0%
Crfically Dry Yea Avorage 2542 2842 2842 2942 232 2842 2342 2842 2842 2542 2842 2842 282 ° 00%
Mhalmum Annuai 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 o 00%

3 fits .

Ti-Year Aver; 5821 5,960 6089 6,136 6,161 6,187 8,205 6,224 623% 6243 6249 8254 6254 333 56%
1928-34 Dry Porod Avarage 3918 3842 4020 4086 4151 4217 4282 4315 4315 4315 4315 4315 4318 a7 101%
Ory Year Average 5374 §.443 58618 5,65 5,648 5,697 8,747 5,748 5,747 5,747 5,746 5,746 5,748 374 T.0%
Cacally Dry You Avetage 3421 3426 3,506 3,744 3 4008 4,074 4171 4209 4247 4285 4322 4322 901 283%
Maumum Aaeum 2206 2206 2241 2647 2647 2647 2647 2647 3009 3008 3008 3008 3000 802 36.4%

I .

NCRT1 RS Rewsts: Tot
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Tabie NC-8

Upstream of Delta Off-Stream Storage
Total Combined Environmental and Ag & Urban
Water Suppiy Benefits versus Storage Volume

Environmental: Dry Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outfiow Conveyance Capacity
With Existing Banks PP Capacity and Low S.R. Flow Event Target

{Values in thousands of acre-feet)

= P g

Eswironmental Benefits

T1-Year Ayecage AT 3827 3913 3942 3558 3963 3967 3967 3967 3967 3967 3987 3067 193 51%
1928-34 Dry Patiod Average 3249 3204 3420 3,502 3,560 3812 3,861 3,65t 3,851 3651 3551 3,651 3881 403 124%
Dry Yoar Avarage 3484 3582 3744 3,768 3758 3,768 37688 3,783 3788 376 3768 376 arss |, 284 82%
Crivcalty Dry Yoar Average 2942 3,004 3215 3354 3480 3454 3519 3519 3519 3518 3519 3519 3519 577 19.6%
RMinkrurn Annual 2410 2410 2578 2806 3,006 33 33 33 3231 3231 3z 3231 32t o 1%
Ax$ Ucoar Banetity

TiYex Avecage 5921 8903 5903 8,903 5,902 5902 5,902 5502 5902 5802 5502 §,902 5521 Q Go%
1928-34 Dry Period Avsiage 3918 p 8> 922 3922 3se2 392 3822 sz 39822 382 382 3z 352 4 0.1%
Ory You Average 8374 $,366 5,365 5366 5366 5366 5,368 5366 5,368 5,366 5366 5,366 5374 0 0.0%
Cribcally Dry You Avaiage 421 3431 340 3431 3434 3431 3434 3431 3431 3438 3431 3431 3431 10 06.3%
Minimum Anouat 2208 2206 2,208 2206 2206 2206 2208 2208 2208 2206 2208 2,208 2,206 L] 0.0%

Run ldentfie:s

Maximum Siorage Vokame (TAF)

Ervmonmentsl Beaefis

1Yo Auerage 3,774 A5 389 32 3, 3950 3959 396 3967 3967 3967 3.967 3967 193
192834 Dry Period Avaiage 328 3283 3378 442 3487 83z 3573 384 3551 3851 3851 asst 3851 403
Oy Your Avorage 3484 3,567 2726 3,754 3767 3,87 2767 3787 3.767 3767 3,767 3,767 3787 2
Crizcaly Dry Year Avecage 2942 2,982 3132 3251 xn3 3413 3465 3495 3517 3516 518 3516 EX3}4 578
Matimwm Anouad 2410 2410 2536 2835 2852 2875 3,100 azn 3z 3 R ¥ <] 3 3o 821
Aok Upen Bonetie

71-Yen Average 5821 S92 696 5987  600C 8012 €02 6031 603 6045 6048 6051 6051 130
192834 Dry Peciad Avecage 3se 2937 3969 2962 4,008 4.024 4041 4087 4074 4,080 4074 4,060 4,000 172
Ory Yox Avecage S3T4 5388 5461 6503 BSz 554 556 5571 5506 5585 551 654 55k 0
Criscaly Ory Yaa Avorago 3421 3443 3471 34 3514 3B 356 IS8 3608 3ge 3635 3M2 3842 22¢

Minsmum Annuas 2206 2:21 2 2.6 225 2296 328 2361 2421 2481 2542 2,502 2840 2640 434

Run identiliers

- B ¢- w- “w- - - M- w- : ‘-m- o - - - W- o - M\-

NC_RV0T XS Reeds Tt

Matimum Storage Vokume (TAF)
Enviconemental Benefi's
- 71-You Averagr a774 3802 366 3854 391 3826 3835 3M2  3M7 3952 3955 3356 3s% 182 A,
— 1925-34 Dry Period Average e 3272 W I 3413 3444 3475 36 IS 3T 152 ASE2 I n 96%
- Ory Ve Average 348 3540 38 3721 QW4 3767 3767 3767 3T Ar76T  AIST 336 3767 283 [XEN
Crisc.aty Dry Your Avecage 2342 2972 3049 3437 307 327 3316 3356 3393 3425 343 348 3449 so7 173
Muiimtan Ancual 2410 2410 2425 2490 24 2837 2818 2817 28683 304 346 3046 3048 = 2645
— & Urban Benefis
T1-Yew Avorage 6921 553 5997 600 G040 8065 6078 6087 6096 6090 6105 6108 6108 187 3%
1928-34 Dry Paciod Avetage 3918 3549 4010 4,053 4084 4117 4,149 4182 4215 4,991 4,190 4,190 4215 37 TE%
— Dry Yoar Average 6374 5409 552  S883 6808 6631 6649 5658 5866 5667 5667 5680 5667 204 65%
Critcalty Dry Year Average 3420 3456 3516 3567 3B 3660 37T AIST 3796 I/ 30 I8 3388 a8 131%
Mansienurm Anoxiak 2206 2218 2265 2326 2412 2534 2864 2718 2T 29 2777 2885 2806 60 72%
- PRk
Run Wentfiacs
Midmum Siorage Volume (TAF)
" "
T1-Yaar Average 3774 3788 3.8 3857 3872 2882 3882 3088 3903 3908 3913 3917 3917 143 38%
1928.34 Dry Period Avecage 328 32600 3293 353X 339 33T 3388 336 306 3306 336 3386 137 42%
Dry Yaar Avetage 3484 3512 361 3864 363 3701 3708 3T 37 378 A7R2 375z ATs2 2% 7%
Criscally Dry Yaar Averago 2942 295%  29% 3017 3054 3087 3132 3168 3980 319 3207 3219 3219 27 S4%
Minémum Anoual 2410 2410 2410 R410 2410 2410 2410 2410 2410 2410 2410 2410 2410 0 0.0%
A0 & Yrban Beosf:s
7i-Yeur Average 5921 6944 019 6058 6077 6095 611 GUN €132 5138 643 GUE €8 227 %
1928-34 Dry Peniod Avarage IS8 3960 4047 4MT 41T 4206 4254 436 41T 430 4311 43I 4311 g 100%
Dry Yo Ave.sge 5374 5427 55% 5820 5546 5668 5686 5692  S863 5695 5695 5688 5895 a2 &0
Critically Ory Year Average 340 3459 3570 38556 3730 3308 3878 3843 3o 4027 4083 410 4,101 30 199%
Minimum Anncat 2206 2224 2206 243 2618 2780 283 285 293 3080 3089  3p& 3089 083 4ao%
| IS
fun dentfers
Maimum Storage Volume (TAF)
Ervionmentyl Benefits
T1-You Average AT BT ITT 3T XTI ATI 3Tk 37v X774 3qTh 3T 3TN e ° 00%
192634 Dry Peciod Average 329 8248 3248 3249 AMS  IM9  3MI 329 349 3MS 3.5 3H3 39 a 00%
Dry Yo Avacage 3484 34B4 TAB4 3484 3484 3484 34AB4 3458 3484 3484 3484 34K 3484 [ 0.0%
Criscalty Dry Yaar Avetage 2942 2842 2942 2542 2842 2842 2842 242 2842 2842 2962 282 2942 [ 0%
Maymom Aonua 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 a Go%
Ag & Urban Benofis
71-You Avatage 5921 5952 6035 607 S093 6115 G13¢ 817 6155 6165  BIT3 87 6177 256 43%
1928-34 Dry Peod Average 3918 8970 4081 AATD 4233 4296 4356 4415 4450 4450 ALK 4ASC 4450 532 136%
Ory You Avacsge 5374 5443 5384 5626 565  S66 6689 5605 5098 560 589 553 5.83¢ azg 6%
Criveally Dy Yam Average 3420 3400 3632 3756 3B 3956 ADSH 431 414 424 4291 4323 431 902 264%
Minlenum Anousl 2206 223t 2326 2856 2797 2842 3aM dwe 3222 322 32:m 32 3am 1018 461%

D—006640
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NC_RVE2 XS Resuts. Tor

Table NC-7

Upstream of Deita Off-Stream Storage
Total Combined Environmental and Ag & Urban
Water Supply Beneflts versus Storage Volume

5000 cfs Storage lnflow/Outfiow Convey
With Existing Banks PP Capacity and Low S.R. Flow Event Target

. Envj tal: N 1 Period y O tion, Ag & Urban: Dry Pariod Supply Operation
Py it

(Values in thousands of acre-feet)

Run identifiecs:

Maimum Storage Valume (TAF)
1a) Bonefs

71-Year Average 3774 3082 4078 4177 4228 4265 4296 4329 4340 435¢ 4,357 4,383 4363 L 156%
192834 Dry Pencd Average 3249 3308 34008 3475 3542 3607 387y 3674 574 3874 3674 3674 3574 425 13.1%
Dry Yaar Avecage 2430 2805 3340 4168 425 43K 448 443 4480 4500 4500 450 450 1016 2%
Criically Dry Year Average 2542 2978 3087 3,196 3327 48 3546 Ise 350 3874 3,709 3,748 3,745 04 273%
Minimum Anoual 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 o 0.0%
20§ Urban Benafite

Ti-Your Avearage 5921 580 5,885 6,885 S84 5,884 5,884 5853 5883 5883 5,883 5383 5521 o 0.0%
1928-34 Dry Paiod Avesage 3918 3,880 3,850 3.08¢ 2,880 330 330 3,580 3.580 3880 380 388 3918 L] 0.0%
Ory Yo Average S376 834 s30T 5327 537 83 &7 8327 837 S3 53} 5aW o 0.0%
Ceitcaity Dry Year Avacage 3421 3384 3,384 3384 3384 3384 3384 3384 3384 3384 3384 3384 3421 [} 00%
Mewnum Annust 2206 2206 2206 2208 2208 2208 2206 2206 2205 2208 2208 2208 2206 o 00%

Masmum Sioiage Volume (TAF) ° 100 500 1,000 1,500 2,000 2500 3,000 3,500 4,000 4,500 $000

Ti-Yau Avotage T4 3841 4017 4,106 415 4,184 4206 4225 4243 4262 4275 4283 4283 09 13.5%
1928-34 Dry Pariod Avecage 3249 3291 3375 3428 3476 3527 3578 357t 3571 57t 3571 3571 3576 327 10 1%
Ory Year Aveiage e 35 3832 3,966 4924 4178 420 4,268 4296 4302 4334 4262 4362 ars 2352%
Criscady Dry You Avecage 2942 2969 3,035 31 3222 3315 3382 3445 3.507 355 3,50 3572 3,572 30 21 4%
eunum Ancust 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 0 0.0%
Bunefis
T1-Yaar Avacage 59214 5906 5542 5567 5563 5955 6,008 6015 603 029 6035 6.0 8,038 118 20%
1928-34 Dry Period Average 18 3883 3916 932 A7 3953 3819 3565 3989 3900 3589 3900 3,089 T 18%
Dry Yex Average 5374 5,359 542C S.M49 8478 5458 5518 5544 555 5,570 5,581 5588 5508 214 4.0%
Criveally Dry Yo Avecage 3421 332 3416 3435 3454 3476 497 3514 3524 3543 3555 3,568 3,568 1«7 43%
Meumum Anncel 2208 2212 224 2200 2205 2325 2357 2,380 2420 2473 2583 2553 2583 387 17.5%

Muumum Siorage Volume (TAF)
reironment fitg
Ti-Yeu Average 377 33819 3552 4029 4078 4110 4,132 4,141 4152 4154 4176 4,188 4,138 a“d 110%
182834 Dry Period Average 3248 3z 3337 3370 3404 343 3473 3456 3456 45 3456 3456 3473 224 89%
DOry Year Avacage 3484 3542 3Ns 3826 as2t 49013 4072 4005 4124 4,149 4173 4,198 4,19€ T4 20.5%
Ceiscalty Dry Yoar Average 2842 298 2908 3044 3,110 3,176 3212 3,224 3245 3285 3328 3367 3367 425 14 4%
Maimum Annus 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 o 0.0%
fits .

£921 5919 s978 6011 6033 6052 6.085 6074 69078 §034 6,029 6095 6.095 174 29%
192834 Dry Perxdd Avecage 3518 3,904 3846 38717 4008 4038 4070 4034 4034 4504 4094 4,084 4034 176 45%
Dry Yoar Averago 5374 6,384 5482 5518 5,550 5,587 5511 5,613 66271 5.5% 5631 5833 6623 0 48%
Ciically Dry Yeur Average 342 3404 3458 1,505 3555 3,005 3650 3,586 3,705 3728 3,757 3 3,784 383 10.6%
Mirimum Anaual 2206 2218 2265 2324 23% 2485 2,584 2872 2879 700 272 2753 2753 547 24.8%

Maximum Slorage Volume (TAF)

Environmental Booefits

71Yax Average AT 3796 3870 3932 3972 4004 4028 4041 405 4065 4071 4078 4078 304 B1%
192834 Ory Petiod Avecage 349 3268 3263 a3 3328 3MS 3362 3WS 3WS 3| 3B 336 3362 13 5%
Dry Your Average 34m 3514 3605 3656 3706 3753 3804  3MB 386 390 3951 38N 3974 487 1#40%
Critcally Dry Yax Avaiage 2842 2951 2980 2960 23001 3026 3046 3040 305 3063 3074 3085 3085 143 4%
Maoimum Annuasl 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 ] 00%

L 5.

Ti-Yox Avaiage 5821 5820 6000 603 6058 607 609t 6104 6111 &118 6125 643 &131 210 35%
192834 Dry Peciod Averags 3918 3813 A5 4020 4067 4415 4462 4205 4205 4205 4205 4205 4205 287 73%
Dry Yoar Avecage 5376 50 5519 &5M 5802 5625 569 5605 5646 5853 8657 5657 5857 283 53%
Criecally Dry Year Avecage 3421 3413 3503 3587 3S60 3T} 300 3B 302 I 3978 4015 4015 &4 174%
Minknuem Anousl 2206 222¢ 2204 2410 2577 2746 2775 285 2875 2957 3058 3058 3058 51 306%

Maumum Storage Volume (TAF)
71 = pfit

T1-Year Average 3774 3T 3VTE 3774 3T AT ATIA 3T 3IW 3T 3TT 39N T4 o 00%
182834 Dry Period Average 3249 3243 3248 38 3249 329 3249 3T M5 IM9 349 I 348 ° 0%
Dry Yo Avecage 3484 3484 3484 3484 3ABC  34m4 3486 3484 34B4 3LH 348 A4M 3484 [ 00%
Criticalty Dry Year Averago 2842 2842 2842 2962 2942 2842 2842 2542 2542 2942 2942 2942 2942 ] 040%
Menderum Annusi 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 241C 2410 o 0.0%
49 & Yrbae Beoefits

71-You Avetage 5521 553 6015 6051 6074 6095 5114 6128 6137 6144 6152 6157 8,157 26 40%
1928-34 Dry Period Average 3918 3922 4004 4DSE 4128 4192 4253 43M 4326 436 4326 436 43¢ 408 104%
Dry You Avuiage 5374 6414 5551 5606 6633 5656 5665 5868 5660 5665 5865 5569 5.569 295 55%
Criscally Dry Yom Average 3421 3424 2553 3662 3758 30881 396 4045 4100 4148 4357 4232 4232 813 237%
Minimuen Asouat 2206 2230 2328 2527 2767 2851 294 3103 3n8 3418 38 3368 EXTH 912 3%

D—0066 41
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NO_R/G4 S Resue Tex

Tabfe NC-8

Up of Delta OfF- Storage
Total Combined Environmental and Ag & Urban
Water Supply Bensfits versus Storags Volume

Environmental: Dry Period Supply Operation, Ag & Urban: Normal Period Supply Operation
5000 cfs Storage Inflow/Outfiow Conveyance Capacity
With Existing Banks PP Capacity and Low 8.R. Flow Event Target

{Values in thousands of acre-feet)

Masimum Stocage Vohume (TAF) o 100 800 1000 1800 2000 2500 3000 3500 400 4500 5,000

Epwionmentat Banefits

Ti-Yox Avecage 3774 3m25 3911 3441 31958 3963 3967  IP6T 39T 367 39T 3967 3987 153 51%
192834 Dry Peciod Avetage 3249 3200 3415 3467 3555 3808 3861 3651 X861 IS5 2S1 385 3851 403 124%
Dry Yox Average 3484 3557 AT 3750 3788 3yes  a768 3768 3268 370 3N TR 3768 264 2%
Cribeally Dry Yoar Avacago 2842 3000 3211 3351 345 S92 3519 3519 3519 3519 3518 3519 319 577 198%
Micinum Anncal 2410 2410 2575 2862 2976 3231 3236 3/ 323 1B/ Al Bt 3 [ ETRLY
Ag & Utban Denefis

71-Yew Average 6921 5327 8926 5926 5925 6925 6925 5805 5928 K% 8925 5925 5827 s 0.4%
1926-34 Dry Period Average R 3836 3534 3829 1929 3020 3929 3929 3920 3922 3920 3529 3,836 18 05%
Dry Your Avacage 5374 5300 S0 537 8387 S387  §387 5387 538 5387 8387 52367 5,360 i} 03%
Crtscaty Dry Yoa Avacage 3420 3433 343 3433 3433 2433 3433 3433 343 3433 34} 34 340 12 03%
Minkmum Anoust 2,206 2.20€ 2206 2,206 2208 2206 2206 2206 22068 2208 2206 2,206 2,206 [} 0.0%

Muumum Storage Vokume (TAF) ) 100 B A0 1800 2O 2800 3000 3500 400 45K 8500

Enveonmental Benefits

71-Yesr Avetage pRsL 3813 3801 3.82¢ s 3950 3058 3963 3967 3967 3,987 3,957 3967 193 51%
1928-34 Dry Perind Avecage 3248 3275 3374 3437 3483 3828 3568 3510 s 3651 3851 3851 3551 A0 124%
Dry Yo Avecage ERL 3564 372 3754 ey 3,77 3767 3,767 3,767 3767 3,767 3,767 3,767 263 1%
Critcalty Dry Yeu Average 2942 2885 3129 e 330 3400 3461 3433 3817 387 3516 35186 3517 575 19 6%
Minmum Anncal 2410 2410 2836 2632 - 23 2877 3072 k2] 3z 32 231 33 iz 821 3%
71-Yem Avorage 5921 §950 $010 €041 058 6073 6083 6084 6103 8111 6.115 8120 €120 196 34%
1828-34 Dry Poncd Average 3918 2950 3009 4,005 4002 4035 4,056 4073 4.000 4907 4078 4.008 4.507 186 4%
Dry Youw Average $374 5416 5,500 5,541 5560 5,576 §,55¢ 5587 5,50 X0 6,520 sg27 5627 253 47%
Crifically Ory Year Avacage 3424 3444 3473 3495 pExvg 578 3., 3834 3868 380¢ 3.8 371 371 0 B85
Minimem Annual 2206 2206 2206 2208 2208 2287 2387 2508 258 2581 2,589 258 2581 ars 17.0%

Masmum Storags Volume (TAF)

Envronmentsl Bonefis

T1-Yen A ocage 3774 3201 3866 3892 3911 3g25 3835 3941 3946 3951 3954 3955 3958 181 4
1928 34 Dry Paciod Avecage 3249 2268 3334 3376 3410 3440 3471 302 3831 3556 3855 3555 3555 %7 945
Dry Yea 'Avecags 3484 3838 3678 TN 3764 3767 3T6T  3A6T 3767 AIET 3367 3764 3767 283 oy
Crivcaly Dry Yaw Aveage 2942 2070 3047 3135 3206 3253 332 3351 3386 3419 34F; 3448 3445 504 17 1%
Mindewien Antwai 2410 2410 2425 2489 2486 2813 2817 2817 2836 3003 3003 3003 3003 53 246%
AQE Ucban Borefits

Tt-Veu Aveage 5821 5965 6056 6006 612 643 615 6171 6182  &185 610 6196 6.195 275 a7
1928-34 Dry Pariod Average 3HI5 3964 4031 4088 4,501 4134 4168 4202 4224 4194 4194 4194 4224 208 78%
Dry Yo Avecage 5374 5438 5574 560 5647 5862 5669 5670 5579 5680 5687 6701 5,701 az 61%
Crivcally Dry Year Average 3421 3455 3516 3505 3674 3750 3835 3297 3938 395 390 4002 4902 581 17.0%
Mioimum Annusi 2206 2206 2206 2260 2408 2628 2828 2628 2628 26290 2620  25%0 25% 24 192%

| SN iy

Run idertfiers
Madmum Storage Volume (TAF)
Rarvdmomental Benefis
71-Yew Avecage Ay azes 32T AXSE 3870 3881 3890 3890 3807 3908 393 3916 3;Me 142 3%
1928-34 Dry Period Avecage 3249 325 322 33 3331 M8 3365 332 33/ 3385 33IM 33 3364 136 4
Dry Yuar Average 3484 3512 36 AGST  36BB  AJ00 3708 3718 3733 2748 ATS0 37R 3750 265 76%
Criucaliy Dry Your Avaiage 2942 2555 2560 3015 3053 3006 31 I7 AW 310 3208 3218 3218 27 4%
Manimum Annust 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 ° 0.0%
A0 § Urbar Bonefits
7i-Yax Avecage 5921 5985 6088 6137 6151 6182 6200 6214 6223 6232 6240 BM5 525 324 535%
1928-34 Dry Period Avetage P18 I9TT 4072 4128 AITB 4227 4207 4316 4314 431 434 4314 4318 308 10 1%
Dry Yo Average 5374  B457T 5621 5680 5880 5685 5725 578 675 AW 5752 575 575 285 1.2%
Crikcally Dry Year Avetage 3421 3462 3582 3710 3832 3553 4014 40X 4112 4166 4187 K216 4216 795 2%
Meumum Anoual 2206 2206 2206 2549 2675 2675 2675 2675 2675 2875 2838 3008 3,000 %2 34%
Run Identibers
Maoem Stotage Volume (TAF)
enefits

71-Yew Avaiage 3T 3774 3T ST 374 3TN 374 3TTA T4 3T 34 AT 3774 o 00%
1928-34 Ory Paciod Avatage 3245 3249 3249 3249 30 3M9 39 3249 329 3249 3AS 39 3249 [ 00%
Dry Year Avstage 3484 3484 3484 3484 3484 3484 3484 3484 3454 3484 3484 34284 3484 o o00%
Crit<aly Dry Yoar Average 2842 2842 2942 2842 2942 2962 2842 2942 2842 2842 2942 2842 2942 [ oo%
Minkmam Anousl 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 o 0C%

i 12} 108
T4-Yex Avocage S921 5885 6113 6158 6183 6209 6233 625 6262 6268 6272 6278 6278 as7 6.0%
1928-34 Dry Period Avezage 3918 3983 4411 4190 4256 4322 4385 4433 4433 4433 4433 44 443 515 131%
Dry Yew Average 5374 5473 6545 5673  B6BA 5753 STM  BTM ST 6774 5768 6767 5774 401 75%
Crivcaly Ory Yom Aveiage 342°  34E2 3665 3AS3 4003 4070 4188 4200 4320 4366 4402 4ddc 4440 1019 298%
Micimum Anoust 2206 2206 2312 2724 274 2724 27/ 3008 2009 3009 3008 308 3000 2 36 4%
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Table NC-9

Upstream of Deita Off-Straam Storage
Total Combined Environmantat and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmental: Normal Period Supply Operation, Ag & Urban: Norma! Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and Low S. R. Flow Event Target

{Vakses in thousands of acre-feet)

Run identifiecs.

Masdmum Storage Volume (TAF)
Enviconmentsl Benafite

1-Yaar Avecage 3768 3M2  AGI5S AT AITE 4200 4237 422 4202 4294 A5 4316 4316 3 145%
1928-34 Dry Petiod Average 3,195 3237 3334 3401 3480  35%  IZM 3560 35, 3IS® 3568 350 3560 374 "%
Ory Yaar Avecage 3455 3550 3851 4043 4155 4203 4286 4320 45 431 A6 LKT 4447 91 278%
Ceticaly Dry Year Avecage 2808  25% 3026 315 3266 3367 3473 2555 3009 3800 380 3868 3000 728 248%
Manimum Annus 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 ° 0.0%

Baner:

71-Yoar Aveiage 6160 6153 6151 6148 615 6543 B2 6141 M1 §10 513 6138 6186 [} 0.0%
1928-34 Dry Petiod Average 4031 4023 4023 4023 4073 402 4023 4023 4DZB 4023 4023 4073 403 [ 00%
Ory Your Avacage 5635 5584 5587 5566 5583 6579 5579 S5V 8577 5577 &S77  BSTY 5835 [ 00%
Criticalty Dry Yesr Average 2430 3458 3468 3468 348 3488 3468 3468 3488 3458 3488 3458 3480 [ 00%
Mnkmom Annual 2484 2384 2384 2184 2484 2184 2384 218 218 218 2186 218 2484 ° 00%

Maximom Siorage Volume (TAF) [ 100 500 1000 1.500 2,000 2,500 3,000 3,500 4,000 4,500 $,000

Envionmeotsl Benefts

71-Yex Avecage 3T 3825 BT 4054 4000 4128 4T 4165 418 4202 4217 4226 4226 458 121%
1928-3 Dry Pariod Avacage 3495 3226 3305 3355 3406 3457 3483 3483 3483 M 3483 3483 34m 280 20%
Dry Yaar Average 3456 3527 349 3804 4016 4DES 4105 4M41 433 420 42% 443 443 7 2%
Critcaty Dry Yoar Avecago 2938 2950 3004 3097 2196 3260 3308 30 3421 3483 3526 IS0 3840 o0z 25%
Harurmum Anncal 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 o Go%
A0 Ucken Benefzg

T1-Yen Avecage €160 6176 623 6281 6306 6316 6319 632 63V §M0 M7 6355 6385 186 30%
1928-34 Dry Paciod Avecage 403 403 4080 40TT  &0p4 4111 4054 4004 4084 4054 4004 4094 4111 78 19%
Ory Yoar Avacage 5635 5SS 5875 K705 8737 515t B770 579 SM8  SAX  SB6 580 5860 25 40%
Crivcally Dry Year Avecage 34% 3473 3486 3497 3500 3827 3531 3542 3553 3864 3575 3585 358 106 30%
Madmum Annua 2,184 2184 2,184 2,184 2184 2184 2,184 2,184 2215 2335 2456 2547 2547 363 16 6%

Run identifiers

Mumimum Siorage Volume (TAF)
onments fiis

TiYeox Avernge 3,768 3,006 3820 3583 402 4047 4,064 4077 4,088 4,102 4115 4127 4127 358 5%
1928-34 Dry Perod Avecags 3,195 3216 3,260 3302 3336 3370 3379 337 33719 3378 378 3379 279 184 58%
Dry Yo Avecage 3456 3,604 3,645 3741 3820 3,800 3941 3955 3982 4020 4048 4,071 4071 s14 178%
Criscalty Dry Yoar Avacage 2338 2548 2817 3028 2088 3,132 3160 3,182 3203 225 3246 3 3284 us 118%
Mienum Annusl 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 0 0%
Ag & Urbap Bonefils

71-Yeu Average L AL 8.197 6,300 6350 6,385 6405 6420 6438 €448 6458 6471 6483 6483 34 5%
1928-34 Dry Penoc Average 4033 404 4087 4121 4855 4188 4MBS 4480 4,382 4186 4188 4,180 4,189 156 39%
Dry Yoo Avecage 5635 5842 8785 S84 Sp62 5925 5969 6002 8§02  $0% 605 6072 €072 436 %
Cribcally Dry Year Average 3,480 2478 3,503 3,546 361t 3,654 3676 3,707 3750 3791 3825 365 3865 386 11%
Maranum Annual 2,184 2,184 2,184 2,184 2,184 240 2547 2,547 2,547 2547 2547 2547 2547 363 16.6%

Rum ldentere
Madmum Stocage Voiume (TAF)

Emvironmentsl Bentie

71-Yeur Average 3768 a7es 3850 390z 3834 3861 3961 3873 3961 3947 3904 4002 4002 4 62%
192834 Dry Paciod Average 3185 3205 a232 3250 3266 3284 3208 3260 3209 3209 3260 3209 3284 Ld 2%
Dry Year Avatage 3455 3481 3547 3580 36M 3864 3675 367 3723 3751 3780 3808 3508 352 102%
Cridcaly Dry Yoo Avecage 2938 2343 2966 2968 2982 3011 3013 3024 3035  3D47 3058 3068 30 131 as%
Mt Annual 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 [] 00%
Ag & Urban Benofis .

T1-Yex Average 6469 6216 6346 6397 6433 6460 6480 6496 6510 €524 €54 653 6543 a7 1%
1928-34 Dry Period Avecage 40T 4053 43 4162 4212 4261 4284 4284 4284 4284 4284 4284 4284 250 2%
Dry Yoo Avecage 5635 586z 582 5529 6000  6M9 6045 6058 SO0 609 6105 6107 6107 412 sa%
Criicalty Dry Year Average 3480 3453 3532 382 3ra 387 3903 3965 4013 4045 4089 417 4417 (=1 18.3%
Minknum Annual 2184 2184 2184 2242 2547 2547 257 2847 2847 2847 2847 2547 2547 363 165%

Run identfiers

Maimum Storage Volume (TAF)
i1 3 i

71-Yeu Average 3768  a7st 3758 3768 3768 3768 3768 3768 3765 3768 3788 3788 3768 ° 0.0%
1828-34 Dry Peckd Avatage 3195 3195 3195 3495 3495 3195 3195 3495 3995 3495 3195 3495 3195 o 6o%
Dry Yex Avecages 3455 3456 3456 3456 3456 3456 3456 3455 3456 34% 3456 3456 345 ° 6O0%
Critcally Dry Year Avecage 2938 2838 2538 2938 2538 2838 29508 2838 238 2938 2338 2938 2938 ° 00%
Mnirrum Anncal 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 [ 00%
Ag 2 Urban Benafits

71-Yeax Aversge 6,168 6230 6376 6431 6471 6,502 8525 6,538 €548 6,556 6,563 €.560 6,566 40¢ 6.5%
192834 Dry Pesiod Average 4033 4.080 4,140 4,204 4259 4,336 4382 4,382 4382 4382 4382 4382 4382 LT 56%
Dry Yeur Avecaga §635 5636 5806 6020 6050 6004 6125 6144 6142 6142 EU2  BM2 6144 508 0%
Crically Dry Year Average 3420 3488 3576 377 3885 3904 4,060 4113 4163 4201 48 42718 4278 796 229%
Minirum Anouai 2484 2984 2184 2477 2547 2547 2547 2547 2547 2847 2883 3037 3037 853 390%
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NC_RVOS 10.S Recuis Tot

Criscally Dry Yoa Avecage
Minimwm Anreal

2 3

-Year Avacage
1528-34 Dry Period Average
Dry Yoar Ave:age

Criticalty Dry Year Avecage
Manimum Annual

Run enkhars

Maimum Stoiage Vokune (TAF)

s
Ti-You Avatage
1928-34 Dry Period Avecags
Dry You Average
Critically Dry Yoar Avetage
Mheumur Anouad

firs
74-You Avecage

182834 Ory Peciod Average
Ory You Average

Crit sty Dry Yoar Avecage
Miniemm Anocal

NP

Environmental: Dry Period Supply Operation, Ag & Urban: Dry Period Supply Operation

With

3768
2,195
3456

2410

Total Combined Environmental and Ag & Urban
Water Supply Benefits versus Storage Volume

Table NC-10

Upstream of Delta Off-Stream Storage

5000 cfs Storage Inflow/Outfiow Conveyance Capacity

d Banks PP C

6,125
4021
5803
3498
2,184

Run ldentifers

Maurrim S+ age Velume (TAF}

Envionmental Bevef's
71-Yex Avecage.

192534 Dry Period Avecage
Ocy Your Avesage

Critcally Dry Year Avecage
Manimom Annual

Ag & Ubwn Benetts
71Yex Avecage

1928-3% Dry Period Average
Dry Yaur Average

Criscaly Dry Yeu Aversge
Mnimum AnncN

3810
2960
2410

6158
4043
5,849
a5t
2190

8122

3884
3207
372

2.500

3861
3285
3671
3018
2410

€226
4083
(el
3565
2228

311
28
3730
3,200
2,500

6213
4076
873

a.p87
3298
3,707
3090
2410

8256
4126
5,852
3616
2,306

y and Low 8.

(Values in thousands of acre-feet)

3928
3204
4758
3278
2607

27
4,002
s.708

3,904
339t
3.7%
3470
2410

6281
4157
5,806
ssrr
2475

Run identfiers

Maamum Storage Volume (TAF) ] 0 1,000
ny 113
T1-Yax Avecage 3768 3781’ 3sz 32 3MT7
1928-34 Dry Paciod Average 3495 3206 3230 3MT 3284
Ory You Average 345% 3483 3885 364 36N
Critically Dry Yoar Avecage 2938 2948 2074 3000  30%
Wickerxom Anexsad 2410 2410 2410 2410 2410
'S
T1-Year Average 618 6171 6252 6295 6318
1928-4 Dry Pariod Avecage 4033 4052 4425 4372 A2
Dry Yea Avecage 6635 857 S8z 6926 598
Critcally Dry Yaar Avetage 345 3526 3611 3704 AT
Minimom Anciis 2184 2195 2267 2512 2846
=
Run identfiors $ "
Maximurm Storage Volume (TAF) o 100 B0 1000 1,500
i afits
71-You Average 3768 3768 3768 37586 3768
1928-34 Drv Penod Avetage 3195 3195 3185 3195 3188
Ory Yoar Average 345 3456 3456 3456 3456
Crhacally Dry Yaar Average 2998 253 2308 2508 2%
Minmum Anncal 2410 2410 2410 2410 2410
s
T1Yox Avarage 6168 6180 6270 6313 635
1928.34 Dry Panod Average 4035 ADST 4156 4220 4,285
Ory Year Avatage 5635 5588 5B 5341 596t
Critcaty Oy Yaor Average 3480 35k 3855 3755 396
Mirimum Annual 2184 2198 2,U7 2679 2,706

D—0066414

2537

€280
4,190
5928
3731
253

3876
328
3681
3074
2410

6335
4210
5973
3874
2854

3768
3195
3456

2410

6356

5,962
4013
2756

3768
3,195
3458

2410

8373

5987
4,108
2852

3988
3756

3451
3,101

aza2
3754

301
7%

[ 5"}

River Flow Event Target

3905
as2
3787
3513
323t

st
4021
5588
3498

LSl

6,206
4,146
5057
3864
25710

33588
3852
3757
2513
a3

&8
a2
5587
3488

827
4131

3968
3812
3757
3513
Ex-1)

w118
4021
587
3498
2,184

3981

3906
2g12
787
3513
am

8,118
4021

3961

3756
3486
323

6280
443
5a12
3,705
2579

3505
3812
3751
asn
Nt

6,168
4053

6250
4,146

3426
3754
33717
278

52%
$3.0%

19.6%
A%

0o%
o0%
0.0%
0.5%
00%

135%

29%

51%

W2%
0%

3805
3,304
3714
3441
2410

6,502
4335
5908
4041
27

3,900

3728
3,181
2410

3904
3304
37
3,158
2410

6382
4335
5,904
413
3045

3907
3304
3,734
3188
2410

6304
4335
8,965
4.157
3045

A
34%
0%
T78%
0.0%

35%
75%
B4%
19.5%
W%

3.000

3768
3195
3458
2832
2410

8355
443
5900
4,185
3088

3,508

3ze
395
3456
293
2410

6353
4432
5,987
4236
3.088

2938
2410

5402
4438
5985
4305
3088

2410

6405
4438
5974
4340
3088

3788
3,195
3456

2410

ocaeooo
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Table NC-11

Upstrsam of Delta Off-Stream Storage
Total Combined Environmental and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmental: Normal Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capaclty
With Expanded Banks PP Capacity and Low S. R. Flow Event Target

{Values in thousends of acre-feet)

Run Kentfecs

Maxirim Siocage Volune (TAF) 1,500

Enyionmentsl Benafiy

71-Year Avecage 3768 345 4043 4,138 4184 4217 4245 4270 4200 4,300 4311 4322 4322 554 “I%
1828-34 Dry Period Avecago 3,198 3248 3345 3412 34% 3547 8582 3582 3682 3582 3582 3,582 3,582 87 12.1%
Dry Yox Avecage 3456 3561 3881 4078 4474 4227 4293 4u7 4353 4384 4417 4423 443 967 280%
Critally Dry Your Avarage 2538 295 3026 3,158 3206 3,300 3476 3,568 3008 3608 832 3588 3,666 70 49%
Micsienam Anousl 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 o 0.0%
Aot Uchen Bonefity

71-Yam Average €160 6,102 6087 6005 6,083 5,080 6,000 6,090 6.000 6,088 5,088 6,087 6160 o 0.0%
1928-34 Dry Period Average 4,033 4,001 4,001 4,001 4,001 4,001 4001 4001 4,001 4001 4,001 4,00 4033 o 0.0%
Ory Year Average 5635 8,554 8537 5537 5,637 $532 5532 6532 5,531 §,531 $,531 5,831 5635 a oa%
Criscally Dry Your Average 3486 3463 3463 3483 3IA4EY 3483 3463 3462 3463 3483 3463 3483 34% ) 0.0%
Maionan Annuat 2184 214 kALY 2184 2484 FALY 2184 218 2,184 2184 2,184 2184 2184 0 0.0%

Maximum Storage Volume (TAF) 500 1,000 1,500 2000 ) 2,500 3000 3,500 4,000 4,500 5,000

Ervirgnmaotal Bensftite

T1-Your Avecage 3768 327 3967 4DBB 4413 4140 4461 4370 4198 4217 4226 4235 4235 467 1224%
1925-34 Dry Period Average 3495 3235 3313 3364 3415 3466 3485 3485 3485 3485 3485 3485 3485 291 2.1%
Dry Yo Avorage 3456 3835 3770 3MG 4038 40K 4128 4157 4198 4223 4230 442 4248 792 2%
Critcally Dry Yoo Average 25 2953 3004 3P91 390 328 3290 33 3419 3480 IS5 349 3505 567 19.3%
Minknum Annca 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 240 2410 0 V0%
A28 Urbar: Benef's

74-Year Avetsgo 6169 6122 6161 6185 8202 6211 6221  &20 6238 64 6249 6284 2% () 14%
1926.34 Dry Paciod Avecage 4033 4014 4034 4081 4088 4084 400 4090 4090 4099 409 4099 409 [ 16%
Dry Yo Average 5636 S5 5836 6564 563 57X 5748 6779 580t 5819 583 583 5843 207 7%
Crivcalty Dry Yas Avesage 3480 3468 3457 3508 3532 3555 3676 3887 3601 3617 362 3T 3847 167 48%
Miokmum Anous 2184 2185 2204 222 22683 2208 205 2367 2442 2527 2555 2567 2557 n 7%

Maxienim Swtage Volume (TAF) [ 500 1,000 1,50C 2,000 250 300 3300 4000 4.500 5,000

71-Yeu Aveinge 3768 3808 3827 4000 4042 4060 4084 4004 4,107 4,118 440 4143 4,143 s 95%
1928-34 Dry Period Average 3995 3z 32718 3,308 3342 3376 3379 377 3377 3377 3377 3377 3379 134 Se%
Dry Year Average IA% 3509 34560 3,764 385 3%z 3974 3991 4019 4047 4067 4082 4,082 a2 181%
Criscakly Ory Yo Avecage 252 2948 2876 302¢ 3,086 3128 3348 3470 3491 3213 3245 3283 328 S M
Minimut Ancual 2410 2410 2410 2410 2410 2410 2410 2410 24 2410 2410 2410 2410 o 00%
a3 Urban Banetits

T1-Yem Aioiage 6,165 6,137 €197 6232 6255 6214 €290 €201 6308 6318 s321 6326 6326 157 25%
1928-34 Dry Poriod Avarage 4033 4023 4083 4096 4,129 4,160 4,192 4,194 4154 4,184 4,194 4,194 4,154 161 40%
Dry You Average £.835 5,605 §,707 5772 5818 5863 5,850 5868 5905 5917 5821 5324 5524 269 1%
Criscally Dry Yeor Avecage 3480 3475 3.516 3,566 3832 3682 370 3,761 372 3818 3843 3879 3,879 9 11.5%
Micimum Anocal 2184 2190 228 2278 234 2880 257t 2575 2579 2502 2584 2800 2000 416 19.0%

Maximum Storape Valome (TAF) ] 356 0" D00 1600 2000 2500 3506 4000 4%0 5000

onmentsl Benefi!

71-Yan Average S.768 3,788 3853 3912 3543 3971 3089 4,003 4011 4017 4021 4028 4028 F ) 69%
1828-34 Dry Feriod Avecage 3185 3208 3238 3252 3260 3206 3272 3268 3263 3268 3288 3268 286 £-3 29%
Dry Yoar Avecage 3458 3433 3,567 3,608 3651 3.7 3,745 3,780 3 3812 3827 3852 3852 26 114%
Crisically Dry Ysar Average 2938 2543 29% 2968 2,960 o 3013 30z 30 IS 3058 3067 3067 128 44%
Minimum Annual 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 13 0.0%
Aa Wb Benefis

71-You Avernge 6,160 8,149 6222 6263 6291 8308 632 6331 6329 6348 6356 8,361 6,361 191 31%
1928-34 Dry Peciod Average 4033 4032 4091 4137 4,187 4,236 4285 4289 4,285 4288 4288 4,288 4288 255 §3%
Dxy Yo Avecage 5,635 5,628 5774 5,854 5,854 5,908 5918 5918 5913 5524 5927 5927 5827 202 52%
Critcalty Ory Year Avecage 345 3482 3857 3849 3,742 3822 32 asse 3847 4036 4084 4115 4115 638 18.3%
Manimum Annual 2184 2,194 2.25¢ 24 255 260 2,5 2843 2712 2753 25 3045 3045 61 4%

Mzimom Storage Volume (TAF) ° 100 500 1,000 1,500 2000 ] 2.500 3,000 4,000 4,50¢ 5,000

Knykonmental Benofis

71-Yeu Avecage 3768 3768 3768 3788 32 3768 3768 3768 AT68 3268 3768 3768 3,768 [3 0.0%
192%-34 Dry Period Average 195 3495 3196 Q195 3185 3195 3105 3198 395 3495 385 2185 3195 ] 00%
Dry Yaar Avesage 345 3456 3456 3456 3456 3456 3456 3456 346 3455 3456 3456 345 [ 0.0%
Critcally Dry Your Avacage 2038 2938 2938 2838 2938 2938 2938 2538 2938 283 2508 2538 238 [ 0%
Mioumurn Anecial 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 241 2410 2410 [ 0.0%

nafi

71-Your Aveiage 6160 8157 6241 6286 6310 630  6U7 63 6363 6} 639 638 6384 215 5%
928-34 Dry Pariod Aveage 4033 4041 4119 4182 47 4T 43N 486 4385 406 A6 4386 4% as3 8.8%
Dry Your Average §635 5646  &826 5805 5916 5835 5953  B9S5 5954  59M 5953 592 5955 319 57%
Critcally Ory Year Average 3480 3482 3604 3731 3B 3855 4033 4105 4482 4187 4232 4266 4206 %7 26%
Minimum Annuat 218 2199 2276 2600 2829 2838 2720 2826 3065 3065 3065 3065 3088 o1 403%
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Table NC-12

Upstream of Deita Off-Stream Storage
Tota! Combined Environmentai and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmantal: Dry Period Supply Operation, Ag & Urban: Normal Period Supply Operation
5000 cfs Storage Inflow/Outfiow Conveyance Capacity
With Exp o Banks PP Capacity and Low S. R. Flow Event Targst

(Values in thousands of scre-feet}
R S P T e e e By R e Kol ol ¥ o

R 2R

Masienm Stotage Volune (TAF) 0 00 80 1000 3,800 2000 2800 3000 3800 4000 43500 5000

Saneonmental Benofis

Tt.Yox Avacage 3768 3815 3806 3928 35K 395 350 3965 3966 3906 3966 3966 3960 197 2%
1928-34 Dry Period Avecage 3,195 R ¥ -4 3319 3388 3442 3497 3562 3.608 3612 3512 asi2 3812 3s12 417 130%
Dry Yaar Average 3456 3562 373 3,756 758 57 3787 3,757 3787 3757 3,757 757 3.757 k] 7%
Crltically Dry Year Avecage 293 2978 318 3276 3375 3440 3475 s 3513 3513 3513 3513 3,513 575 19.6%
Minimum Annual 2410 2410 2,500 2685 2002 2506 3176 3231 321 3234 323 321 3231 21 A%
71-Yeur Avecage 6168 [XFed 8175 8,175 €172 6172 s 6171 §a70 $,170 &.170 6,166 6177 8 1%
192834 Dry Peciod Avecage 403 4043 4,043 4043 4043 4043 4043 4043 4043 4043 4043 4043 4043 10 02%
Dry Yox Avecage 5,63¢ 5843 5,639 5,628 5630 5837 6636 5536 5835 5635 8835 $.535 5643 s 0.1%
Crivcalty Ory Year Avmcage 3460 3,503 3,503 3503 3,503 3,503 3503 3503 3503 3503 3803 3,503 3,503 z [ 223
Miaimum Annual 2184 2,184 2,184 21 2184 2,184 2,184 2,184 2,184 2184 2,184 2184 2184 o 0%

3 <R -
ey odestinrd  Mactier
Mamum Storage Vokame (TAF) ] 160 B0 1000 1800 2000 2806 3000 3800 4000 4500 5,000
Ervkonments Benafitc
71-Yom Average 3762 3804  387S 307 338 353 3%7 3955 3980 3961 396t 3580 3961 193 5%
1828-34 Dry Perlod Average 3195 3215 3286 3336 3383 3428 3473 3512 3553 3565 3565 3565 355 are 11.6%
Dry Yozt Average 345 3536 36 3728 A6 AISS 3756 3756 3756 3756 3J% 3756 3788 0 27T%
Cribcaty Dry Year Avorage 29% 2967 308 3495 3272 332 3385 3ME 3476 3d4M 3423 34Bt 34 55 186%
Minimurn Ancal 2410 2410 2499 2498 2886 288 2768 3041 3186 323 321 3 s 221 E7RLN
fite
71-Yen Avecage 6165  G15€ 5263 6313 6M5 63 671 63851 €38 €395 8402 6404 6404 ns .3
1925-34 Dry Pociod Ass"age 4033 4DSC  4DB6 4303 4120 4138 4155 4172 4350 44K 4314 41 a2 138 34%
Dry Yo Average 5635  BBSE 573 5776 BBI) 587 5B 5913 5928 53 5950 59T 5560 225 53%
Critcaly Dry Your Avecage 345 351 3828 3541 3565 3578 38C 3620 3519 380 36 3855 3658 176 50%
Mesimum Annos! 248 2186 238 2484 248 218 2218 2338 245 2565 2365 2585 2565 381 174%
b=
Run idectifiacs { 3 ; :
Maimum Sto-age Votume (TAF) 3 (3 S0 100 4800 2000 2500 3000 3500 4000 4500 5000
Ervronmentst Sene'its
71Ysar Avacage IF6L 2783 385% 3883 31 395 3826 IS 3934 IST w0 343 3943 75 46%
1925.34 Dry Period Avecage 3195 3208 320 3297 3326 335 3386 3416 3419 3419 3410 3419 3419 22 70%
Dry Yaw Aveage 345 3510 J6SE 388 3721 3783 3754 378 ATM X7M 3754 37N . A7 27 5%
Critcally Dry Year Avatage 2938 2957 30K 3085 318 3200 3251 3208 336 A3 33/ AN aamn 42 14.7%
Menimum Aneust 2410 2410 2410 2410 2410 2532 28% 2608 2600 2890 2008 2690 2606 280 120%
Ag & Uchan Bonefts
T1-Yew Ais:age 6165 6219 631 B3I 6415 6435 6452 6453 8475 6485 64T 6507 6507 38 55%
192834 Dry Penod Aveiage 4033 4058 AT 4151 4184 4218 4251 4240 4237 4T 4237 A 4251 218 54%
Ory Your Average 5635 5638 5814 587 5960 8002 028 &05¢ 8088 6081 8085 6108 6108 473 4%
Criecaly Ory Yeur Ave.age 3450 351 3554 3803 3B ATI6 377 3315 IBH4 36 37 350 3968 450 *1%
Minkmom Anncal 2184 2184 2184 2184 2326 2568 2882 2582 2582 2582 258 2582 2582 08 18.2%
| e oI =
Run Identfiets §
Masamum Storage Volume (TAF) 2800 3000 3,500
Revkonmental Benef's
71You Avecage 3768 a781 B0 M7 3862 3ATT 3879 3866 Iz 32 302 305 3508 1ar 36%
1928-34 Dry Pariod Ave:age 3196 3202 327 324 3261 3279 3205 3301 3301 3301 3301 3301 3301 106 3.3%
Cry You Average 345 3483 3570 3629 3658 3666 3880 3651 3705 3721 37az 3T 37z 215 8.0%
Crivcalty Dry Year Avecsge 2838 2547 2972 2996 303 3071 103 X128 3430 AWM 3464 3164 3,184 226 TT%
Meimom Ancusl 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 ° 00%
A & Urban Banefits
T1-Yow Average 8168 6238 8377 64X 6466 6489 6512 650 €547 6554 6563 650 6570 401 65%
1928.34 Dry Pesiod Average 4973 4073 44T 4196 4246 4285 A0 4335 4335 435 4335 4335 4340 €7 7%
Ory Yaar Average 5635 6716 683 €010 6063 6083 6123 6145 6166 6177 619 61T 6,178 84 9.7%
Crivcally Ory Year Average 348 3527 3580  36E2 3790 3896 3077 4038 4070 4307 413 4180 4,100 631 19.6%
Misimum Anousl 2184 218 2184 2381 250 2000 2800 2800 2000 280 2600 260 2600 416 19 1%
| P ;
Runs Identifiers
Maimum Siorage Volume (TAF)
2 fite
71-Yow Avorage 3768 3768 3768 3768 3766 3768 AI88  X76B 3768 3768 3768 3768 3768 ° 00%
1928-34 Dry Period Average 3195 3495 3195 3195 3495 395 3195 3185 3195 3195 195 3198 3495 ° 00%
Dry Yo Aversge 3456 3456 3456 3456 3456 3456 3456 3456 3456 4% 3456 34% 3456 [ 60%
Crivcalty Ory Yeur Avarage 2938 293F 293 293 2938 2938 2536 2533 2938 233% 2938 2938 2538 [ 00%
Muwmums Anouel 2410 2410 2410 2410 ZA10 2410 2410 2410 2410 2410 2410 2410 2410 0 oo%
Ag & Urbar Beoefits
TiYen Averagn 6165 6255 6408 G467 6503 €532 6553 6565 6577 6581 6547 8562 52 4z 6%
1928-34 Dry Peciod Avecage 4031 4080 4178 4242 4307 4374 4433 4433 4433 4433 4433 4433 4433 399 29%
Ory Yom Avecago §635 6731 5967 6065 6095 6146 610 610 618 8179 6379 617 §190 555 98%
Criticafy Dry Yo Avetage 3486 3535 3841 3796 3963 4054 4107 4,186 4224 4262 43N0 437 4337 as7 26%
Mnimum Ancual 2384 2384 2184 2617 2817 2617 2617 2817 2617 300 3037 39 3037 853 3%.0%
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Table NC-13

Upstream of Daita Off-Straam Storage
Total Combinad Environmental and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmaental: Normal Period Supply Operation, Ag & Urban: Normal Period Supply Opaeration
5000 cfs Storage Inflow/Outhiow Convey Capacity

With Existing Banks PP Capacity and High S. R. Flow Event Target

Maxiun Storage Vohume (TAF) ° 100 80 1000 1800 2000 2500 3000 3800 4000 4500 5000

Eovionmental Benefits

T1-Yau Avecsge 3774 3B 38T 4015 4057 4087 42 4137 4459 4477 4194 422 4202 a8 1e%
1325.34 Dy Period Avetage IM9 3262 3316 3383 3408 3406 3406 3406 3406 3406 3406 3406 3406 157 48%
Dry Yoar Avacage 3484 3505 9603 ATB8 397 BST4 402 AD06 410 4166 4183 4218 4218 ™ 211%
Cribcaly Dry You Aversge 2042 2951 3002 2088 3147 3180 3202 3274 3334 333 3441 3428 3426 484 165%
Micserwn Anouad 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 [ 0.0%
Ag & Urban Bangtics

T1-Yen Avaiage §321  B#12 5912 6912 8911 5911 6911 5811 b9 5910 ERMO 5910 5921 0 0.0%
1928-34 Dry Pecod Avetage 3916 3891 3801 3301 3881 8801 3891 3801 3801 3801 3t 3801 1918 ° 0o%
Ory Year Average 5374 6358 538 535 358 5358 5358 5358 5368 5358 5358 5358 534 [ 0.0%
Crlkcally Dry Yo Avecage 3421 3304 3364 3384 3384 336 3364 334 3380 I3/ 3384 33 3421 0 0.0%
Moo Arvoual 2208 2206 2206 2206 2206 2206 2206 2206 2206 2206 2206 2206 2206 0 00%

Meimum Storage Volume (TAF) A S L

Envirormentsl Banefits

71-Yex Average 374 3,05 3807 3,964 4,005 4000 4,049 4068 4,087 4,106 4122 4134 4134 361 £.6%
1928-34 Dry Penod Averags 3249 3250 3290 3349 3,266 3386 3066 3,266 3,366 3305 3366 3.366 3366 118 6%
Ory You Aveage 3484 3,500 3,566 3685 21,801 3883 3928 396 4011 4,061 4001 4,111 4,311 627 18.0%
Cntcalty Dry Yeae Average 2842 2949 2967 3.052 3,006 3,120 3,160 3482 3225 3265 3315 3338 3338 08 135%
Maoimom Annust 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 ° G.0%
Ag s Urban Bonefits

71-Year Avacage 5921 6925 5960 5981 5901 X1t 8,008 6016 6024 6031 602 6042 6,042 121 20%
1928-34 Dry Pariod Avacage 01k 3894 3908 3925 3924 3,824 3924 3924 3924 3524 3924 3924 3325 7 0.2%
Dry Yea Avecage 5374 5,365 5,387 5407 542t 5455 5471 549C 5,508 $52 5,544 §55 5,550 176 3.3%
Cuscally Dry Year Average 34 3388 3395 3406 346 3427 3438 3,448 3460 3471 3482 3483 3483 72 21%
Minimum Annuat 2206 2206 2206 2,206 2206 2,206 2206 2318 2438 252 2532 2532 2532 326 14 8%

Run ldentifers

Maxaum Siocage Vokme (TAF)
-tai Banefis

71-Yox Ausiage 374 3TBE 3861 IS4 IS6 9T 3966 4003 4016 4029 4042 4051 4051 m 73%
1928-34 Dry Poriod Average 3249 325 3283 3316 3319 339 3B 3348 3MS 3318 3318 33w 3319 7 2%
Dry Yaar Average 348 3495 352 3,588 3,855 s 782 3a32 3261 amc 3913 3329 392 448 128%
Griscally Dry Yea Average 2942 2846 2866 3010 30K 305 3078 3400 3422 3|43 XSS 36 3.1 244 8%
Meumum Annual 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 ° 0.0%
Ag & Urban Benefits

74-You Average §925 5837 5985 6017 6037 80657 6070 6083 6095 6105  £117 6126 6,126 205 5%
1928-34 Dry Poviod Avacage 3s12 3goe  3eM 3955 397t 3eTt  3eTL 3Tt 37T 3Ppn M 3gN 3874 £ 14%
Dry Yoar Avecage 5374  S373 B4z 5472 5514 5551 5575 5501 5308 5835 5805 5805 5605 2 43%
Criically Dry Year Average 3421 3386 3405 3446 3476 3497 3528 351 3605 3845 3686 3 3,726 305 89%
Menimum Aneust 2208 2206 2208 2206 2387 2532 2512 2532 2532 2532 252 25%:2 2532 % 14.8%

Moximumn Storags Volume (TAF) ¢ 100 500 1,000 1,506 2.000 2,500 3,000 3,500 4,000 4,500 $.000

Forenental fits

71-Yox Avasage 3774 k% 3520 3888 3878 3,854 3908 3se 3% 3532 3947 3$55 3955 18 48%
1928-34 Dry Period Average 3249 3,252 3266 A 3267 3287 3267 3287 3267 3287 3287 3267 3,284 35 1.1%
Ory Your Average 3484 3489 3.562 3810 3535 3,555 3,578 3802 3524 365¢ 3684 3714 3744 20 66%
Cribcally Dry Yeas Avecage 2942 2944 2,953 2964 2875 2,987 2568 3,009 3020 303t 3043 3,054 3054 112 38%
RMinmum Annuad 2410 24170 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 o 0.0%
An & Urban Besofts

71-Year Avacage 5921 5946 5,002 €036 8065 6085 8,102 6,114 6124 6135 6143 8,152 &.152 3 38%
1928-34 Dry Pesiod Average 3918 3901 3840 3B00 4022 402 4022 402 40X 4022 4D 4022 4022 104 27%
Dry Yasr Average 5374 5379 5464 5,526 5,564 5578 5,581 53531 5,587 5611 $,53% 5,538 5639 266 49%
Criticalty Dry Year Average 3421 3,391 3428 348 3,551 3514 3675 737 372 a3 a2 3851 3851 430 126%
Minimim Anoust 2208 2,206 2206 2481 2532 2,532 2532 2532 2532 2532 2532 2532 2532 326 14 8%

Run ldentfers

Maumom Storage Vohme (TAF) 350
ite Bane®ts

71Yeox Average 374 37M 3T 3T AT 374 AT T4 3TM4 3TM 37 AT ATM [ oo%
1928 34 Dry Perod Average 3249 3249 3249 3249 3249 3.249 3249 3249 3249 3248 3249 3248 3249 o 0.0%
Ory You Averags 340 3484 3484 3484 Jess 3434 3484 3484 3434 3484 3484 3484 3434 0 00%
Crivcatly Dry Yoar Avoraga 2942 2842 2s42 2842 2342 2842 2842 2342 2842 2842 2842 2842 2842 o 0.0%
Mk Aol 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 [ 0.0%
Ag 8 Urben Boneriy

T1-You Aveiage 5921 5952 6013 6,056 6,085 8,105 6,118 6,130 6,143 6,150 8,156 6,151 6,167 240 41%
1928-34 Dry Period Average 3918 3904 385 4022 4075 4075 4OTS 4075 4075 4075 4075 4015 405 157 40%
Dry You Avecags 5374 533  sdsé 5561 55a2 5582 5582 5610 5633 5833 583 56} 5633 265 a8
Criicatty Dry Yoa Avetage 3421 3392 3452 3536 3854 373 3818 38800 3865 3902 38 3977 38 556 16.2%

Manimum Annust 2206 2208 anr 1:532 2532 2,532 2532 2532 2532 2532 2532 2925 2925 719 326%
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Table NC-14

Upstream of Dalta Off-Stream Storage
Total Combined Environmental and Ag & Urban
Water Supply Benefits versus Storage Voluma

Environmental: Dry Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outfiow Convayance Capacity
With Existing Banks PP Capaclty and High S.R. Flow Event Targat

Run identtSecs

Masderom Stoxage Vohme (TAF)
Ervionments Benefite

T1-Yex Aiscags 3774 380t 3856 3886 3913 30 386 3 3937 33y 3By AWy 3ga7 183 43%
1928-34 Dry Peciod Avecage 3249 3262 3314 3370 3437 3400 3480 3480 3460 3480 34 3480 3480 212 5%
Dry Yeu Avecage 348 3526 3657 3707 378 376 37T X757 3I7 37T 3q% AT agST m 78%
Critcally Dry Yaar Avecage 2042 2951 3B 34 3a86 3237 3272 3IWT 3341 3341 1M1 3348 3341 36 138%
Minkncrn Anocat 2416 2410 2410 2410 2679 2698 2008 2660 2806 2658 2098 205 2800 288 120%
A28 Urban Benefits

Tt-Yox Avacage £921 5904 5904 5904 593 503 5803 593 5503 5903 5803 5503 $321 ° 0.0%
192834 Dry Ponsod Average 3918 3925 3925 3925 3825 305 3925 39S 3925 3B 39S IS IWS 7 0.2%
Dry Yewr Avacage 534 5372 532 K372 5312 532 S32 53712 832 53R SA2 Sa2 53M ° 00%
Cricaly Dry Yaar Avocage 3421 3430 3433 3433 3433 3433 343 3433 34 3433 34 34} 34} 12 0.3%
Mnimum Annual 2206 2206 2206 2206 2208 2206 2206 2206 2206 2206 2208 2206 2206 o 00%

Maximum Storage Vouma (TAF) 3 10C 500 1,000 1,50¢ - 2000 2,500 3,000 A0 4000 4.50C 5,000

i Donefits
71-Yaw Average 37T 3T 3840 3873 3MWS 3910 A9 3s8 392 396 30 3 34 187 4%
1928-34 Ory Paciod Ave:age 3249 3250 3288 3348 3385 3404 3404 3404 3404 3.404 344 3404 3404 155 48%
Ory You Average 34 3516 38643 3874 3 3,757 3757 3757 sy 3.757 3757 3.757 3757 73 78%
Cntically vy Year Avecage 2942 2949 2968 3,080 3136 3,166 318 32 3245 3271 307 332 1302 360 122%
Menlmum Annust 2410 2410 2410 2410 2410 2448 2448 2448 2448 2448 2448 2448 2448 » 16%
Banefits
74-Yem Avecage 5,921 5914 5837 5952 5963 5972 5580 5,987 5953 5900 €005 6010 8010 L) 15%
192834 Ory Penod Averags 3918 3928 3544 3958 39874 3872 3872 372 3372 3972 3972 32872 3974 58 14%
Dry Yo Avecage 5.374 5.38¢ 5408 §422 5442 5466 $4%6 5503 5515 5,524 8,532 55% 5,536 166 3%
Cilically Dry Yom Avaisge 3421 3435 344 3457 341 3482 3450 355 3515 3528 3543 3.553 3558 Rk~ 38k
Mirdmurn Annusd 2,206 2212 2.23% 2266 2208 23 23% 2417 2478 25% 2565 2571 2573 388 16 6%

Ror: Identfiecs:

Maicum Stotage Volume (TAF)
Envdronmentsl Benefits

R T1-Vew Average 3774 a7BE 3E2 AMSE 3873 3383 A5 3502 3808 3% IS 394 3gn 140 a7%
1828-34 Dry Peciod Average 38 3256 3283 336 3347 3347 347 U7 U7 3347 3347 3347 IM7 3 30%
Ory You Average 3484 3504 3,506 3642 3,660 3690 khe g 3739 3743 37142 374 3,743 3742 2% Ta%
Crcally Dry Yom Average 2542 2846 2968 3021 3002 314 3135 RS ER1 >3 347 3,198 3214 3214 2 2%
Maimyam Ancwal 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 e 0.0%

— Ag & Urban Benetis
71-Yex Average $821 5821 5955 5978 5905 6,008 so1s 6,028 6.037 6,044 6048 8054 8054 133 2.2%
1928-34 Dry Period Average 391 83z 3967 3587 401 4014 4014 4014 4014 4014 4014 4014 4014 96 25%
Ory You Aveinge 8374 5388 5433 5ATS 513 5,534 5549 5582 5568 8571 £575 5,578 5578 204 38%
Criveally Dry Year Aveiage 3421 3437 3456 3487 352G 354 3568 353 ista 3842 3,866 3892 3652 2n 78%

— Minimum Annust 2206 2218 2265 2326 2406 2527 2,587 2578 2583 2807 280 2642 2842 435 197%

- . | - - - - - . - 1““.. 'M.W-Md.m .w.‘m - - - .—”- Aw-w

Run tdontfers 3 g -
_ Maxmum Siorage Volume (TAF) ] 100 800 1000 1800 2000 2500 3800 3500 4000  A4SK 5056
- Erwironmental Banefits
T1-You Average AT 378 3805 3828 3841 3847 385 3MO 3867 3873 AT 3884 3284 110 29%
- 1928-34 Dry Penod Avatage 3249 3252 3266 3263 3200 3209 3299 329 3209 3200 3299 320 320 5 1.5%
Ory Yoa Avorage 3484 3483 1534 3584 3606 3617 380 3M5 3660 3675 3688 3706 3706 22 4%
- Critc.ally Dry Yo Average 2842 2944 2953 2965 2991 3013 3034 3055 3074 3084 3085 3008 3,008 156 53%
Minimum Anouast 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 ] 00%
o Aq & Urban Benefis
T4-Yew Average 5921 5926 6567 5995 G056 6029 6039 6447 6054 8062 6088 G075 6075 154 26%
1928.34 Ory Period Average 3918 3535 3971 4015 AOST 405 ADS7T 4057 4057  AOST 4057 A0ST 4057 138 5%
Ory Yo Avarage 5874 5385 6458 5507 552 5564 5561 85366 6573 6578 5500 5585 5,565 211 3I9%
- Critcally Dry Year Average 3421 3440 3470 3519 3571 3009 384 38K 3718 3755 3796 3832 3832 411 120%
- Minknum Anoust 2206 2224 229 2433 2560 2576 2507 2624 2649 2870 2706 278 2,782 576 261%
| ARG
B Run tdentiters
Maimum Storage Volume (TAF)
Environmentsl Benefis
Ti-You Avotage 3774 ST AT 3T B7A MMM SITE 374 3774 3T 3714 AT 377 0 0.0%
192834 Dry Penod Avarage 3249 3249 3249 3249 3M9 34 3240 3249 328 3249 3249 3249 3249 0 00%
Dry Year Avecage 3484 3484 3484 3AB4 3dB4 3486 3484 34B4 3460 3484 34Bs sk 3484 ° 0.0%
Criicaly Dry Year Avecage 2842 2942 2842 2542 22 2042 2047 2942 2942 2942 2942 2342 2942 [ v0%
Manicrrarn, Anuat 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 0 00%
Ag & Urban Benefits
T1-Yeur Avecage §521  5SM  5974 6006 6028 6038 6048 6057 6065 6073 800 808 6085 165 28%
1928-34 Dry Ponod Average 3918 393 3984 4,045 4,101 4.101 4,101 4,101 4,101 4,101 4,104 4,101 4,101 18 AT
Ory You Avecage 5374 5403 6482 552%  B5&I 5569 5866 5568 5568 5563 558 5568 5568 194 36%
R Crbcaly Dry Yo Aveacage 3421 3442 J48c  3IBSE 3828 3676 3726 3777 30 3883 IS 3965 2965 54 15.9%
. Merumum Anewal 2206 2231 2326 2549 2577 2807 2843 2684 2772 2305 3038 3o 3038 832 37
. NC_RVIG RS Recuts: Tor
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Table NC-15

Upstream of Delta Off-Stream Storage
Totat Combined Environmental and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmental: Normal Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storags Inflow/Outflow Conveyance Capacity
With Existing Banks PP Capacity and High S.R. Flow Event Target

(Values in thousands of acre-feet)

Ruxy identhecs.

Maxdimom Storage Vokame (TAF)

Eewitonmants) Bangfity

T1-Year Avwage 3774 3814 3833 40185 A 057 4087 4112 4137 415 4177 4,194 4212 4212 438 1.6%
1928-34 Dry Pariod Avecage 3249 21282 3316 338 3406 3408 3408 3426 3406 3408 3406 3408 3,406 157 48%
Dry Year Avecags 3434 3,506 3003 3,768 3807 3974 4028 4085 4139 4.186 4183 4218 4218 ™ 214%
Criscaiy Dry Yoar Average 2942 2951 3002 3088 2147 2,188 3232 3214 3334 373 3411 3426 3426 434 18.5%
Minimurm Annual 2410 2410 2410 2410 2410 2410 2410 2410 241 2410 2410 2410 2410 o 0.0%
AR & Urban Renefiy

71-Yex Aveiage 5821 5389 5% 5,880 5838 6888 5888 5338 5388 5,886 5,83 6,886 5921 [} 00%
1928-34 Ory Peclod Avecage 3318 3.8 3.850 3,880 3,860 38500 3830 3880 38 3880 3,88 3.880 3918 o 0.0%
Dry Yoa Avacage 5374 533% 5336 5336 5336 5338 5336 5338 5336 £33 533% 53¢ 5374 4 0t%
Critically Dry Yex Average 342 3 33 3384 3384 3384 3384 3384 3384 3384 3334 3388 3421 o 0.o%
Muimum Annuai 208 2208 2206 2,206 2205 2205 2206 2206 2206 2206 2206 2208 2,208 o 00%

Maimum Storage Volume (TAF) [ 100 500 1900’ 1,500 200 2,500 3000 3,506 4.000 4.500 5.000

Eovionmen'yl Benetity

TiYex Average 3774 3805 380 3980 4008 4033 4053 4072 4091 4110 4125 4138 413 264 9%
1928-34 Dry Pariod Average 3249 325 3290 3Me 335 335% 33% 33 W I3 33% 330 A% 10 34%
Dry Yasr Average 3484 3,500 3,562 3682 3,79 3,880 ases 3966 4.008 4082 4021 4,101 4,101 618 1%
Criscaly Ory Yoar Avecage 20542 2849 2087 3052 3091 3424 3355 A8 320 325 326 33% 3326 384 130%
Mnimum Anous 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 o 00N
Ag & Urban Banefis

T-Yeu Averago 6921 589 SS2t 693  5M9 5557 596 %12 657 5584 5991 8997 5%7 75 13%
152834 Dry Peried Avatage 3918 3883 306 3913 3825 3925 3B 382 3925 A9 395 3925 3925 7 [E:S
Dry Your Ave:age 5374  B34é 5370 5383 6402 5422 543 545 5460 5486 545 550 550 137 25%
Criticalty Dry Year Average 34 3385 3396 408 3420 3430 3442 3454 3456 347 3486 3496 3458 78 23%
Maruenom Ancual 2206 2212 2234 2260 2285 2324 2357 2306 2420 2467 257 2558 2558 351 15.9%

Run identifiers

Maimum Storage Volume (TAF)

Envionmentsl Benafit

71-You Avernge 3774 3788 36z 3918 3853 397 392 4008 4021 4034 4047 4060 4,060 266 76%
1928-34 Dry Pariod Average 3248 3256 3283 3316 3311 231t 331 331 3311 331 331 23N 3316 [ 23%
Dry Yaar Avetage 3484 3496 3520 3586 3665 3721 3782 385 3863 3% 1919 IME 3546 462 13.3%
Crivcally Ory You Average 2842 2085 2,96¢ 3010 3028 3054 on 3085 3116 3138 3,150 3.4 3,180 38 1%
Mmirourn Annusi 2410 2310 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 ° 00%
Ag § Ytban Tenality

T1-Yex Averags 5821 5806 5837 6963 5962 5957 €005 6020 6027 6033 6039 6045 645 124 21%
1928-34 Ory Petiod Avecage 3913 35886 3812 3943 3,908 3008 3960 562 3968 3,968 3968 3968 3962 50 13%
Dry You Avecage 5374 5353 5305 5431 5456 5,436 $522 5534 5542 5548 5,552 5,554 5,554 100 33%
Critcally Ory You Avecage 3421 3388 3408 3437 3470 3491 3617 3542 3566 350 3613 364 3641 0 64%
Manirmum Annual 2206 2218 2255 2324 2366 2489 255 2572 2582 2594 2905 2626 2626 420 190%

Maumum Storage Volome (TAF) [ 00 WG TH00 02000 2800 | 3000 3500 4000

Envicgnments) Banafits

T1-Your Avecage 3774 3784 3820 3856 3850 3690 3910  3Syt 3% 3540 3% 3958 3sess 84 9%
1928-34 Dry Paciod Avacage 3249 3252 3266 3284 3267 3267 32T 3267 3267 3267 327 3267 3284 % 1.1%
Dry Your Average 3434 3450 3502 3510 3536 352 354 3606 3&6  3§%  3sm 37 IS 229 66%
Criscay Dry Year Avatage 2542 2944 2953 2964 2975 2967 2958 3009 30620 3503 3043 305 308 112 38%
Manurnum Anoual 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 ] 00%

s

71-You Average sg21 6811 §950 6579 6003 6017 6026 6035 8043 6050 6056 6063 8063 1“2 24%
1928-34 Dry Period Average 3918 3B 3926 asn 4.011 4011 4011 4011 4011 4011 4011 4011 4011 < 24%
Dry Yoar Average 5374 8360 5422 SATT 6519 553t 6836 52 8546 5582 5552 5555 655 181 34%
Criscally Dry Year Average 3428 3391 3422 3473 3.52¢ 3,560 3,56 3631 3870 3,706 3.749 3769 3,788 368 108%
Manimum Anoust 2206 2224 2294 2403 2856 2573 2889 2807 2630 2868 277 2798 27% 562 268%

e b B B B OB B OB B E B E B B B |

Run identifiers

Maxwrom Storage Volume (TAF)

Envicanmental Berefis

71-Yex Average 3,774 AT 3774 kRe(d 3¢ 3,774 3774 A 3774 3 3,774 3774 3774 o oo%
1928-34 Dry Penod Average 3249 3248 3249 3249 3249 3,249 3249 3u8 3249 3249 3249 249 Mg o 00%
Dry Yoa Avarage 3484 3484 3484 3484 3AB  34B4 3484 3484 3434 3484 3484 34M 3484 [ 00%
Critically Dry Yoar Avecage 2042 2842 2942 2542 2942 2842 2942 2342 2942 2842 2842 2842 2942 ° 00%
Miolenum Anecal 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 [ 0.0%
Aad Vrban Beoelis

71-Yoa Avacage 5921 5914 595 46905 6018 6029 6030 6048 G055 6066 6072 6078 6078 157 26%
1928-34 Dry Panod Average 3918 3882 3940 4001 4057 4057 4057 AO5 4057 4057 4057 4057 4057 136 35%
Dry Yaat Avecago 5374 6367  $A52 5520 5545 5862 5567 5562 5562 5562 5562 S5 5562 186 35%
Crivcalty Dry You Avorage 3421 3396 3441 3511 350 3E® 3678 I 378 3FIS 3% 32 3s: 501 4%
Mioimom Anaual 2,206 2.230 232 2518 251 2.568 2629 2872 2782 2855 3037 3037 3,037 a3t 377%
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Table NC-16

Upstraam of Dslta Off-Stream Storage
Total Combined Environmental and Ag & Urban
‘Water Supply Benoefits versus Storage Volume

Environmental: Dry Period Supply Operation, Ag & Urban: Normal Pariod Supply Operation
5000 cfs Storage inflow/Outfiow Conveyance Capacity
With Existing Banks PP Capaclfy and High S.R. Flow Event Target

(Values in thousands of acre-feat)

AL 2 ANCEBL T KT8 L NCRE s 2 - ’
Modmum Storage Volume (TAF) o 100 800 1,000 1,500 2,000 2,800 3,000 3,500 4,000 4,50C 5,000
Exmviconranig Banetitz
Ti-Yaar Avarage 374 3801 3858 383 3913 3920 3926 3531 37 3837 1937 3937 3937 163 4.3%
1928-34 Dry Peciod Avetage 2248 3262 3314 3718 3437 3460 3480 3480 3480 3480 3460 3480 3480 212 65%
Oxy Yex: Avacage 344 3,526 3,657 3n7 3,787 3787 2,757 2757 3,787 3757 3.757 3,757 3,787 b2 78%
Criicaly Dry Yo Avacage 2842 2851 308 3124 3186 aast 3z 3%7 3u1 3344 3341 3344 3341 300 13.6%
Menimum Anous 2410 2410 2410 240 2678 2508 208 2808 2,508 2,008 2,008 2,008 2508 208 120%
A28 b Beostis
71-You Avecags ss2  ss S S9;  SE S €% Ssw  Ssx  6sm  Ss@T  sse7  sAq [ o1
1928 34 Dry Period Average 2918 306 3936 396 356 3,506 3806 3806 3506 3538 3906 3536 3,836 AL 0.5%
Dry Yo Average BA7A 5384 5§304 5354 5304 5,364 534 5384 6364 5388 $,304 6384 5,34 -+ CAd%
Cribcally Ory Yoas Avacags 342 3433 3433 3433 343 3433 3433 3433 34 3432 A 343 3433 12 0.3%
Mickram Annual 2206 2206 2206 2206 2,206 2206 2208 2206 2,208 2,206 2206 2206 2208 0 0.0%

Maximom Siorage Voksne (TAF) [ 100 00 4000 1500 2000 2800 3000 3500 4000 4500 5000

L7 1Y

71-Yaar Average 3774 3794 3B 3AT3 3B6 3900 3IS3 3B 3922 3 3929 390 35% 157 a1%
1928-34 Dry Poriod Avetage 3249 3250 3298 AMZ 334 3403 3403 3403 3403 3403 3403 3403 3403 155 43%
Ory Yo Avorage 3484 3516 36D 36T 3726 ITST 37T ATEI 375 TSI AIT 3% 3757 m T8%
Citically Dry Your Avetege 2942 2549 2985 3080 3138 3,165 3,182 3219 3245 3273 3IB5 3302 3202 38 122%
Mnimum Anoual 2410 2410 2410 2410 2,410 2445 2445 2445 2445 2445 2448 2445 2445 35 14%
A& Urban Benafts

71-Yeu Average 5820 541 6976 K964 6007 €017 6024 032 €040 €46 6052 6058 6.058 137 23%
192834 Dry Peciod Ava:age 3818 3539 3953 3S70 3987 38T 3979 3979 3979 3 38 3978 3587 ] 18%
Dry Your Average 837 8540z 8430 8444 6472 549z 857 5M0 5353 56 55M 5500 §5 27 28%
Crivealty Dry Year Average $421 3436 343 3454 3473 2479 349¢ 31 35 352 383 3555 3555 1% 3%
Minimuen Ansual 2206 2206 2208 2206 2206 2260 2379 2490 2512 2532 2832 252 2532 326 “e%
| PN A

R Identfors

Maccmim Storage Volume (TAF)

Erveonmantst Benefis

71-You Avarage 774 7R 33T 3A55 IS0 3385 3894 301 3904 A7 IS 3§22 32 138 3T
1925-34 Dry Poviod Avecage 3249 326 328 IJME 3T BMT IMT 3T AT I}T 3T I}UT 3T [ 0%
Ory Yo Avecage 3454 3504 4506 3641 3067 388 ATM 47 343 IM3 IMI IW3 343 259 Ta%
Criticalty Dry Your Avecage 2842 2846 2868 3021 3OSt 34 3B 21w K 30 3 3203 3203 26t asn
Menimumn Annual 2410 2410 2410 2410 2410 2410 2410 2410 2410 240 2410 2410 2,410 ° oo%

5921 5953 &001 802 6050 60855 6079 6001 6303 &5 6125 64X a2 211 36%

192834 Dry Period Avacage 3918 3843 3960 4002 4025 4025 4025 4025 4025 4025 4025 4025 4025 107 27%
Dry Yo Aserage §374 5410 482 510 5353 85/ 85S¢ 5807 5615 5615 5615 6§15 5815 241 45%
Criscally Dry Year Aversge 3428 3437 34S) A4s 38X 3567 IS IS4 382 37z 3@ 383 38 382 1.2%
Miwnum Annuss 2206 2206 2206 225¢  24m 2532 28532 2832 2532 252 2 25@ 252 252 326 148w

r T

Run Kentiere

Maienum Storage Vokurne (TAF)
Honenent Mol

71-Yes Avacage 3774 3781 3M05 3827 3B 3347 3854 1860 3865 3AT2 3STE 3282 3882 108 29%
1828-34 Dry Pariod Average 328 3262 3286 3283 3290 3206 32 320 I 320 3290 3We 329 5 5%
Ory Yaar Avecags 3484 3494 3534 3578 3808 3516 3630 3644 3658 3570 3683 3ssa EX 214 €1%
Critically Dry Yoar Avarage 2542 2344 2953 299 2981 3012 3033 3052 3071 3084 3095 3096 3096 154 52%
Mnimum Ancrial 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 o o.o%
Ag & Uryr Bortts
Ti-Yeur Average 5920 5862 6017 6052 6076  B0%¢  GM2 63X 6434 614 6IS3 615 6350 <] 40%
1828-34 Dry Period Average 3918 3846 3985 4032 4071 4071 4071 4071 4DT1  4O7T1 4DT1 407 4071 153 (TN
Dry Yaze Average 5374 BA17  54%3 5547 5503 5506 5508 5508 5806 5827 5848 55683 5,063 280 sa%
Crivcally Dry Yo Avacags 3421 3439 3475 3537 3608 3672 3734 3796 3850  3A79 3873 3883 3883 482 135%
Miewros Ansc:al 2206 2206 2208 2532 25% 2532 252 2532 2532 2832 28k 25 252 azs 14.8%

’ -
Run identifiers.
Maximum Storage Volume (TAF)
T-Yow Avntage 3774 374 374 774 3,77 3774 374 3,774 3774 3774 3774 3774 3774 ¢ 0.0%
1828 34 Dry Paiicd Avecage 3248 3,249 3249 3249 3248 3248 3249 3,249 3249 3249 s 3249 3249 ¢ 00%
Ory You Avecage 3484 3484 34BL 2484 3484 34B4 34B4 3484 3484 3484 3am 34 3454 ° 00%
Criscally Dry Year Aveiage 2942 2042 2042 2842 2942 2542 242 2942 2842 2842 2342 2842 2942 o 00%
Warwmean Annuat 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 [ 00%
&G & Urban Benotie
Ti-Yox Average 6921 8968 6020 6068 8087 6114 8127 6130 6152 6358 61 €168 6160 28 A%
1922-34 Dry Paciod Aerage 2912 348 3909 4084 4118 A8 4118 48 418 412 4N8 418 498 200 51%
Dry You Avecage §374 5426 5515  BS70 6586 5506  §50 5618 5638 558 568 5538 568 264 49%
Criticaly Dry Year Avecags 3420 3441 340e 3566 3706 3788 3BE4 300 3P0 36 39 402t 4,02 801 176%
Manimum Annual 2206 2206 230¢ 2532 2532 2,832 2532 2532 2532 2532 285 3000 3.009 w02 36.4%
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Table NC-17

Upstream of Delta Off-Stream Storage
Total Combined Environmanta! and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmental: Normal Period Supply Operation, Ag & Urban: Normai Period Supply Operation
5000 cfs Storage Inflow/Outfiow Conveyance Capacity
With Expanded Banks PP Capacity and High S. R. Fiow Event Target

{Values in thousands of acre-feet)

Maamum Sicrage Volume (TAF)

Environmental Banafits

71-Yeur Avacage 3,768 3,208 o2 4003 4,043 4072 4097 4122 4,144 4,162 4,180 4197 4197 429 114%
1928-34 Dry Period Avecage 3,195 3208 3282 3320 3349 3349 3349 3349 3348 3us 3349 3349 3345 54 4.8%
Dry Yoar Aveinge 3456 34N 3568 3,733 3580 3932 3887 4042 4,096 4122 4,153 4,196 4,196 740 214%
Critcally Dry Year Average 2538 2346 2905 308t 3136 3477 329 3262 3326 3365 3404 3415 3415 Pied 162%
Minimum Aneal 2410 2410 2410 2410 2410 2410 2410 2410 24170 2410 2410 2410 2410 o 00%
A% trban Banefits

71-Yox Average 6,169 §,154 6,153 6,153 8,152 6,151 6,150 5,150 6,150 6,142 8,148 6,149 6,160 L] 00%
192834 Dry Pedod Ave:age 40T 402 4023 40273 4D 4023 4023 4023 4023 4023 4023 A0 401 o 0.0%
Ory Yo Avecage 5.835 6,508 5.508 5.508 5,598 5,668 5568 5,508 6,568 5508 5,508 559 5,635 o 0.0%
Crically Dry Your Avecago 3480 3458 XL 3462 3468 3462 3468 3452 3468 3468 3468 3482 3480 [ 0%
Minimum Annual 2184 2,184 2,184 2184 2184 2184 2384 2,184 2,184 2484 2,384 2134 2184 L 0%

Masimum Storage Vehime (TAF)
« f

71-Yew Avacags 3768 3796 3806 3951 3860 40M 4033 4052 4072 4090 4106 4120 4120 352 9.3%
1928.34 Dry Pecod Avesage 3195 3206 3M5 A6 3306 3208 309 300 300 38 3309 3308 3 14 36%
Dry Year Avetage 3456 3,468 3533 365 3762 3851 3883 3924 3966 4013 4053 4079 407 623 18.0%
Cribcally Dry Yo Avstage 2908 2544 2981 3045 3086 318 348 3981 3212 3249 3284 3328 33 3% 133%
Madenum Annust 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 ] 0.0%
Ag & Urban Banelis

71-Yem Avecage 6,169 6157 6204 6235 6248 6260 €69 6278 6285 6292 6283 6293 629 124 20%
1928-34 Dry Penod Average 4032 4DZT 4040 AD56 4041 404t 404 4041 404t &84T 4041 404t 405 22 06%
Dry You Average 5635 5601 §813 5522 5642 5670 &85 SMS 5735 BT SIR  STI8 5T 108 19%
Crucally Dry Yese Average 3480 3468 3488 3473 3484 3495 35085 3518 3827 3537 3,548 3.55% 3,558 ke 23%
Micwenum Annual 2184 2134 2,184 2184 2,184 2,184 2,184 2184 2184 2,184 2246 2383 2368 178 2%

Maximum Stotage Vokume (TAF)
Envkonmentat Berefiis

7i¥ex Averags 3768 3787 3pSz 3501 383 3951 3570 3ses 3997 4010 402 4030 A0% 262 6%
192834 Dry Peciad Average 3195 3201 3220 322 3265 3263 3263 3263 3253 3263 3263 3263 3263 [ 21%
Dry Yo Average 3456 3465 3483 3.55¢ 2815 3682 3742 3788 3802 3534 385" 3871 3871 414 120%
Cridcaly Dry Year Avecage 2938 2842 2960 3004 3026 3048 3070 3081 3,112 M3 3358 3475 3475 2 s0%
Miniom Annusl 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 o 0o%
Ag & Urban Benotts

T1Yew Average 6160 6178 6241 6283 6312 633 6346 6357 6360 631 6389  63M 63 25 ae%
1928.34 Dry Penod Average 4013 4030 4057 4084 4083 4083 40R3 4083 4083 4083 4023 4083 40M 50 1.2%
Oty Your Average 5535 5605 5635 5632 57 5790  58% 5865 S8%  5S®2 8837 636 5337 302 54%
Crivcalty Dry Yoa Avaiage 34BC 3468 3473 3455 3515 3536 35w 357 380 360 3671 30 370 2 66%
Maimom Annual 21840 2184 248 2184 2484 2193 2358 2B47 2547 2547 2547 2847 2547 263 16.6%

Run identfiers.

~ Madimum Slorags Volume (TAF)
Eovirgnmentat Benefrs

- H-Your Average 3768 3778 3812 3844 3864 3879 3z 3902 3812 3820 3sH 3924 3924 156 41%
1928-34 Ory Period Average 3195 3138 3212 3225 3213 3213 3213 A3 3213 323 323 3213 325 20 09%

- Ory Yex Averagn 3456 3481 3473 3480 3501 3524 3546 3560 3501 3B16 366 I6M 364 178 51%
Crincalty Dry Yea Avecage 2938 2940 2943 29% 2970 2962 2962 3003 3014 3025 3036 Q047 3047 109 are
Meruriom Anoust 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 ] 0.0%

- Ag & Urban Benafits

o T1-Yew Average 6185 6188 5260 6324 6353 638 6397 6416 6433  SMB 6458 648 6458 299 4%
1828-34 Dry Petiod Avecage 4033 4033 4073 4123 4132 4132 4132 4132 A2 4932 4132 432 4132 L] 24%
Ory Year Aveiage 5635 5808 5674 5788 5866  592¢ 5961 5361 5967 5966 6028 6082 6082 416 Tén

scaly Dry Yeur Avstage 3480 3468 3483 3541 3570 3615 3676 37 37 3350 3B IEE 3,805 416 120%

Maowmm Annual 2184 2484 2184 2484 2334 2547 2847 2547 2547 2847 2547 247 2547 %3 166%

"HEEEEEEEEEEE

Rux Idontfiers

Maximom Storage Vohume (TAF)
st Benatis .

T1-You Average 3768 3782 3768 368 3768 3768 3768 3768 3762 3768 3768 3788 3768 [ 00%
1928.34 Dry Petiod Avetage 3495 3995 3495 3355 3485 3195 3,996 2185 3195 2195 3195 3185 2185 o 00%
Dry Yeur Average 345 3456 3456 3456 3456 3456 3456 3456 3456 3456 34%€6 3% 34%6 [ 0.0%
Crivcally Dry Yaar Avotage 2838 29838 2938 2936 2933 2038 2938 2535 2938 2938 283 2938 2938 ¢ 00%
Marn Anial 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 ° 0.0%
Ag § Urban Benefits

71-Yew Average 6,169 6,197 6,292 8345 6381 6406 6430 6,449 6466 6433 £4%0 6496 6496 a2t £ 3%
1928-34 Dry Pecod A erage 4033 4036 4,089 £153 4183 4,583 4,183 4183 4183 483 4,183 4,183 4183 150 3%
Dry Yex Average 6635 5811 §726 583 5540 5960 558 6012 6051  BOGY 6068 6082 5060 4% 7%
Crivcally Ory Yeue Avetoge 3480 3458 354 3505 3656 3742 382 387 39 3IWT 32 AT 4007 s27 15.2%
Morurmum Anocal 2984 2184 2384 2251 2547 24T 2647 2B47 2847 2547 2847 2547 28547 ] 166%

NC_RVIZ XS Racks To
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Table NC-18

Up of Deita Off. Storag
Totat Combined Environmental and Ag & Urban
Water Supply Benefits varsus Storage Volums

Environmental: Dry Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outfiow Convayance Capacity
With Expanded Banks PP Capacity and High Sacr River Flow Event Target

(vValves in thousands of acre-foat)

Run ldeniifucs

Macdmom Storage Volume (TAF)

Eorviccrmanty Benetts

71-Yasr Averago 1788 3795 2854 3885 3.508 3¢5 3520 3526 3,501 35 3533 3533 3003 184 44%
192834 Dry Peviod Average 3185 3208 3200 324 3383 3206 3305 3305 3305 3385 3395 3285 3305 200 £3%
Ory Year Avecage 3456 3497 3843 3886 arne 3745 3745 3745 3745 3748 3,745 3745 1,745 asa B3%
Crivcally Dry Year Avecage 2958 2946 3,002 3,992 341 3206 3241 32re 332 3320 3320 3320 330 382 13.0%
Minimum Annusl 2410 2410 2410 2410 2835 2,696 2005 2006 2,800 2,000 2,000 28508 2,090 20 120%
a4 Urkan Benatis

71-You Aveiage 6160 6.126 6125 8,125 [ 273 6124 5,124 8,124 6,124 6,124 6124 S.124 6.160 ] 0.0%
1928- M Dry Pexiod Avecage. 4033 4028 402% 4,025 4025 402% 4,025 4025 4025 4025 4025 4025 4033 1] 0%
Dry Yo Avacags 5835 5,608 5,808 5508 5,808 5.608 §.608 5608 5608 5,608 5,008 5.606 5835 ] 0.0%
Crivcaly Dry Yo Avsiage 3480 3498 3438 3498 490 3488 3408 3438 3498 345¢ 3498 349 3458 18 0 5%
Mewrian Anmual 2,184 2,184 2184 2184 2164 2,184 2,184 21 2,184 2184 2184 2,184 2,184 o [ 12N

T g

- ""'1 Wiz
3 T e 2§ dwrvee
Vave ] (peteanyy

3
Run idectifers ;)
Maximom Stocage Volume (TAF) ) 100 500 1000 1500 2000 2500 3,000 AD03 4500 8000
Envionmen:al Benefits
T1Your Avetage 3765 3786 3B 3869 3801 3804 3808 3912 3NS 38 3IM 38T 3827 158 42%
1928-34 Dry Peniod Average 3195 3205 3245 32 3M0 M0 30 3}MD 3340 330 U0 3340 330 145 45%
Dry You Avaiage 4% 3437 3620 3s62 3701 AT/ T3 33 343 3T43 ATAI A3 3743 287 83%
Crivcalty Ory You Average 293 2544 2583 3067 3427 3ME 3166 36 3216 2:4I 3265 3284 3204 34 nen
Mecumum Ansust 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 0 0.6%
Ag 2 Uhgr Banefits
Ttven Average &150 6137 6161 6160  Gi%¢ 8204 6213 €20 6228 &ZH  SMG 66 846 7 1.2%
182834 Dry Peeiod Average A031 4020 4042 40% 4071 4071 407t 4QT1 AGT QT 4071 4074 4971 3 oo%
Dry Your Avarsgs $628  S613 569 5866 56T 5728 57N 5772 BT 5808 5821 5AM 5834 196 ass
Critcalty Dry You Averags 3AK 3498 3507 3s: 3% 3547 3567 3%E 358 350 3008 3624 384 14 41
Mo Anncat 2184 2185 2204 22290 2255 2290 2371 24% 2535 2852 2584 2556 255 arz 170%
| 298 >
Run Idoat: rs 3 IO 5 - RCY i -
Maximium Siorage Volume (TAF) ) 100 800 1000 1500 2000 Z80 3000 3800 400
Emroomental Banotts
T1Yom Aveiage 3768 8782 3827 3851 366 3B 3800 397 IS0 3807 305 3908 3908 40 3%
1928-34 Dry Pacaod Ave:mpe 3495 3201 322 3262 321 3291 3201 3291 329t 3288 3 3%t 320 %€ 30%
Dry Yex Avotage 345€ 3476 356 360 IS8 3671 3702 A7TB A7 3TE AI:E IS 3726 27 78N
Crhecaly Dry Yaar Avetage 293 2842 2963 3005 3063 304 3328 3921 1AM 3382 3470 3088 2108 250 a5
Merurnom Anncat 2410 2410 2430 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 [ 0%
Ag & Urber Benefts
Ti-Yox Avecage 6165 6145 6153 6212 6231 6M47 6260 6270 6282 6293 &30 %8 €308 13 22%
1928-34 Dry Panid Average 4033 4012 4D58 4081 4N6  ANE 43116 ANE 416 415 416 4115 4,116 23 21%
Drv Year Averaga 5635 5620 5676 5744 5754 5835 5880  SA77  5ES2 5908 5320 59M 5924 28 s1%
Criucally Dry Year Avs.age 3480 3501 3520 355 3588 3812 3643 3673 303 7B 3¢S 378 3783 314 $0%
Wirwmiam Anewsst 2484 2390 2228 22718 2437 2582 2555 2550 2563 2566 2570 2574 2574 300 17.9%
| DG 5
Run identifiers.
Mmamu Stocage Voiume (TAF)
Environmontyl Benofits .
T1.Yex Aveiage 3768 3775 3801 3823 3536 3842 389 355 3862 3865 38T4 387 3878 110 29%
192834 Dry Panod Aves age 3496 3196 3212 3229 324 3244 3244 3244 324 32 344 3244 3244 49 15%
Dry Yea Average 345 3466 3505 350 3582 3508 3607 g2 3635 368 3064 3676 3876 20 64%
Criscally Dry Yo Average 2938 2840 2548 2964 2984 2986 3016 3037 3058 3077 3084 30M 3084 145 50%
Mecizown Annsl 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 ° 0.0%
AQ & Urban Benafite
T1Yow Avarage 6150 6351 6200 6234 6258 6275 6291 62 6313 63w 63% 3R 6332 163 26%
192634 Dry Penod Average 4033 4035 4073 4120 4160 4160 4160 4180 4160 4360 4960 4,160 4160 27 3%
Ory Your Avorage 5635 5626 5718 8300  6B52 5877 5900 5504 5917 530 5832 554 5534 208 53%
Critcally Dry Yow Avcage 3450 3503 2536 3586 3649 3891 373 370 34621 388 3900 3528 3928 448 129%
Mz Annut 218 2195 2252 247z 255 255 256+ 2570 2583 2807 2871 2740 2,740 56 255%
= T
Run tdentters
Maximum Storage Volme (TAF) ) 100 SOC 1800 1500 2000 2500 3000 3800 4D 4500 5000
ronmental Benefits
71-Yex Ave'ace 3768 3768 3768 3768 3768 2768 3768 3768 3366 87 3768 3766 3762 o 00%
192834 Dry Perod Avecage 3195 3195 3,195 3195 3,985 3195 3,195 3495 2195 3195 3496 2198 3,195 ° oo%
Dry Yoar Avatage IASE 3456 3456 2456 3456 3ASE JASE 3456 3456 3456 I4SE6 2456 3456 [ 0%
Ciicaly Dry You Avecage 293 293 2938 2508 2938 2838 2938 2938 2538 293 2938 2918 253 0 0.0%
Mnimom Annuss 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 [ 0.0%
Agd sﬁg Benefis
TiYex Avsiage 6169 6156 6211 6250 627 623 6305 6315 634 63 6335 §M0 6340 71 28%
192834 Dry Period Avarage 4033 4038 4087 4151 4205 4205 4205 4205 4205 4205 4208 4205 4205 172 43%
Dry You Avaage §535  563% 5757 58 587 5035 5883 593 5203 5903 5%03 6503 5503 258 48%
Cilucally Dry Yam Average 348c 3505 3585 363 716 7S 3AAF JA0 398 IS 4008 404 4041 %2 161%
Minkrvarn Anewial 2188 2199 2309 2552 2560 2567 2581 2634 272 2885 2994 2564 2984 B10 7%

D—006652
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Tabie NC-19

Upstream of Delta Off-Stream Storage
Total Combined Environmental and Ag & Urban
Water Supply Benefits versus Storage Volums

Environmental: Normal Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outfiow Conveyance Capacity
With Expanded Banks PP Capacity and High S. R. Flow Event Target

{Values in thousands of acre-feet)

; 2 : .
Mo Stoxage Vokarne (TAF) 100 80 1000 1,800 2000 2800 3000 3500 4000 450 500
Envikonmental Benefity
T71-Your Avncage 3,768 3,805 392 4,004 4044 4073 4,008 4923 4145 4163 4,180 4197 4,197 428 114%
1928-34 Dry Peciod Average 2195 3,208 3282 3329 3349 IMe 3349 3349 3349 3340 3340 3,349 3340 154 4.8%
Dry Your Average 3456 347t 3568 3733 3800 3832 3987 4042 4DS6 412 4153 4196 4,196 7o 214%
Criscalty Dry Yoar Avecago 2832 2546 2995 3084 3,136 kRicd 3218 3262 3326 3385 3404 3415 3415 477 16.2%
Mivieror Anousi 2410 2410 2410 2410 2410 2410 2480 2410 2410 2410 2410 2410 2410 [) 0.0%
Ag & Urben Denefite
Ti-Yeu Aversge 6,100 6,104 6,103 6,103 6,102 8,101 6,100 6,100 6,100 609 6099 6,000 6.160 o 0.0%
1928-34 Dry Pencd Avecage 4033 4,008 4,005 4008 4,005 4,005 4,008 4005 4,005 4,005 4,006 4,005 403 ] 0.0%
Dry Yo Average 5835 5561 5561 5561 5561 5561 5561 5561 6561 5561 5561 5561 5635 ° 00%
Critcally Dry You Average 3480 3463 3463 2463 3463 3463 3463 3463 3463 3463 346 3463 34 0 00%
Mo Anocsl 218 21840 2184 2184 2184 2184 2184 2184 2186 2184 2184 2184 2184 ° 00%

Run (dentfiers

Masimum Stox age Volume (TAF) [ 100 B0 1000 1800 2000 2500 3006 3500 4000 4500 6000

Environmentsl Benefits

T1-Year Average 3758 3,706 3889 395 3504 4018 4038 4057 4077 4005 4,110 4122 4122 354 94%
192834 Dry Peniod Average 3195 3205  3:5 3205 332 3302 332 32 32 32 3302 302 3302 107 34%
Dry Yo Average 345 3468 357 3841 3755 ABIW 3800 3920 393 4002 4030 4053 408 a7 173%
Crincally Dry Yo Average 293¢ 2944 2,980 3.045 3089 3113 3144 3176 3208 3,247 3,286 3308 308 370 12.6%
Manimum Anccal 2410 2410 2410 2410 2410 2410 2410 2410 2450 2410 2410 2410 2410 o 00%
AQ3 Urban Benafits

Ti-Yew Average 6160 8315 6140 6156 6173 6183  615C 6197 6204 8211 6217 6218 6218 49 0.8%
1928-34 Dry Penod Average 4032 4009 4022 403% 4050 4050 4050 A050 4050 405¢ 4.0% 4050 4050 1 Ca%
Dry Your Average 563 5567 554 5612 5641 5867 5685  Sy06 5725 5748 5765 5757 5765 130 23%
Celtcally Dry Year Average 3480 3465 3473 3486 343 3H0 3527 35M IS5 355 3S6T 3542 3.582 102 20%
Minimom Anocat 2184 2185 2204 2227 22585 2278 2303 2330 2408 2458 2551 25583 2582 36 16.9%

Run ideoifiers

Maxznum Sorage Volume (TAF)
ronmenta: Benofis
73-You Avnrage 3788 3787 3853 3807 3819  39%  3ISTS 3T 4005 4017 4029 4037 4037 289 71%
1928-3¢ Dry Penod Average 3195 3204 3229 3202 3,255 3258 3255 3255 3255 3255 | 3255 325 3262 68 21%
Dy Yau Avecago 3456 3454 3488 3551 3619 678 3.7 3750 3820 3838 33869 3871 3.87% 414 120%
Critcally Dry Year Avecage 2938 2842 2,960 3.003 3020 3,042 084 3,085 3.106 3927 3548 3,168 3,188 f<3l T8%
Mawnum Annual 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2416 2410 2410 0 00%
6168 6123 €,160 LA 6211 6229 6241 6254 6265 6274 6232 6,288 6,285 12 20%
1928-34 Dry Patiod Average 4033 4012 4038 4071 4004 4054 4094 4054 4054 4004 4094 4054 4094 61 1.5%
Oy Year Avorage $635 6,575 5826 5,684 5731 5782 5,008 5,831 5842 5365 5871 5875 5875 240 43%
Cribcay Dry Year Average 340 3466 245 3520 354 3577 3808 3636 386 38 3T 3% 3756 277 50%
Meénimum Annual 2,184 2,190 227 2278 2356 2517 2555 255 2,562 2566 2570 2517 a5 03 18.0%

Run iduntfiacs

Madmium Skeage Volume (TAF}
Envronmental Beasfiis
71-Your Avecage 3762 3,778 32813 3845 3.56e 3,884 3856 3908 3915 326 3534 3942 3842 173 4.6%
1928-34 Dry Peniad Average 3,195 3,198 3212 3228 3213 3213 3213 213 3213 213 3213 3213 3229 35 1.1%
Dry Yex Average 3456 3463 3473 3480 3504 3527 3547 3568 3580 3519 3649 3579 3678 2 64%
Critcaly Dry Year Averace 2832 2940 2848 2,960 28970 2982 2992 3003 3014 3025 3036 3047 3047 109 3%
Masmum Annual 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 o 0.0%
A & Urban Benalits
T1-You Avacage 6.160 6,130 6,478 8212 6238 6256 6270 6202 5292 6,300 6,306 6313 6313 144 23%
1928-34 Dry Period Avarage 4033 4015 4054 4,100 4,138 4,138 4138 4,138 4,133 4138 4138 4138 4,138 108 26%
Dry Yo Average 5535 5,563 5,666 5,749 5,803 5828 5,846 5853 5,860 52873 5873 5875 5875 238 4%
Criscally Dry Yoar Avecnge 3480 3468 3.502 3,556 614 1850 3,702 3,748 3785 3823 3870 38 3911 432 124%
Minkmum Annual 2184 2,194 2251 2383 2554 255 2564 2570 258 2626 2094 2765 2,765 581 266%
| KA iz .

Run identbers

Maximum Siorage Volume (TAF) 100 50C 1,000 1,500 2000 2,500 3,000 3,500 4,000 4,500 5,000

Envionmentsl Bonefi's

T1-You Average 3768 3,768 3768 3,768 3768 3768 3768 3768 3768 3768 3.788 3,768 3,768 [ 0.0%
1928-34 Dry Peniod Average 3195 3,196 3195 3,195 3,195 3,195 3185 3,195 3,195 3,195 3,195 3,198 3,195 o 00%
Dry Yoa Avecage 3456 3456 3456 3456 3456 3456 3456 3456 34% 3456 3456 3456 3456 0 0%
Critcally Dry Year Avecage 293 2338 2938 2938 2538 2538 2938 2938 2538 2338 2938 253 2,938 [ 0.0%
Mitumum Annust 2410 2410 2410 2410 2418 2410 2410 2410 2410 2410 2410 2410 2410 ° 00%
A28 Vcban Bonets

T1-Your Avecage 5,168 6134 8,150 6231 625 8275 6288 6296 €00 6315 6320 6325 6325 156 25%
1928-34 Dry Period Average 4033 4018 4068 4132 4185 4185 4185 4,185 4,185 4,185 4185 4,85 4185 182 38%
Dry Yaw Averago 5635 550 5706 5709 5843 5855 5863 6873 5873 5873 S373 63 5873 e 42%
Cribcally Dry Year Avorage 348¢ 3478 3523 3,600 3.686 A4S 379% 39 3912 3950 3964 4018 4018 538 155%
Mivem Anownd 2184 2396 2276 2548 2560 2567 2581 263 2724 2829 299 296 2994 810 37.4%

D—006653

B - - D - - - - - - - - -3

D-006653



R

- - - - - . . - A - . » . wm.-w..-.mﬁ“'- ."-. B -

Preliminary Draft -- May 12, 1997
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NC_RV16 XS Resors Tor

Table NC-20

Upstream of Dslta Off-Stream Storage
Total Combined Environmental and Ag & Urban
Water Supply Benefits varsus Storage Voiume

Environmental: Dry Period Supply Operation, Ag & Urban: Normal Period Supply Operation
5000 cfs Storag Qutfiow Convay Capacity
With Expanded Banks PP Capaclty and High 8. R. Flow Event Targat

Maumum Storage Volume (TAF)

Eovironmental Bongfits
T1-You Average

1928-34 Dry Period Average
Dry Your Ave:age

Critcally Dry Yea Averags
Minknurs Annual

fits
Ti-Yom Avecage
192834 Dry Peciod Avecage
Dry Yo Avecage
Critcay Dry Year Avacage
Muoimem Annus

3,768 3798 854 3,885 3908 3915 3520 3826 3331 3333 393 3933
3,195 3208 3,200 334 3,38 3365 3%5 35 3385 3206 3,305 336
3456 3497 3543 3.686 e ERZH 3,745 s 3,745 3.745 3,745 3,745
2538 2946 3,002 3,112 3 3206 a1 278 3312 3320 3320 3320
2410 2410 2410 2410 2685 2800 2,000 250 2990 2,09 2009 2,600

6166 6478 &17T €377 BAI6  6ITS 8476 KAT6 6176 €376 6476 6475
4033 4042 AD43 4043 4043 4D43 4043 4043 ADA3 4083 4043 4043
5635 5647 6647 BEAT 5647 SB4T  BEAT 5847 S5B4T  SGAT  S6T 5847
34mc 353  A4%3 33 3X3 353 353 353 3803 W3 303 308
298 2184 2186 218 2184 2184 2184 2184 2184 2184 2184 2184

Run ient!ess
Maxnum Siorage Vokeme (TAF)

Enwirpamentsl Sanatts
Ti-Yax Average

1928-34 Dry Peciod Avasags
Dry Yo Asecage

Ceiically Dry Year Avorage
Meowmom Annust

Ag: Urben Benefits
Ti-Year Avecage

1926-34 Dry Pasiod Average
Dry Yom Aiesaga

Criscaly Dry Yaat Avetagn
Minimum Annuat

3788 3780 3,844 3.868 3300 3504 3508 3912 3816 38520 3924 3927
3,195 320¢ 3244 A% 3538 3332 3338 3338 3338 3338 3338 3338
3456 3428 3520 862 3.702 377 3,742 1742 3742 3742 742 3,742
2938 2844 2982 3061 3126 3,346 3164 312 3218 3245 azm 3287
2410 2410 2410 2410 2410 2410 2410 2410 2450 2410 2410 2410

6165 6190 €27 625 6217 €22 €208 6%5 6311 6318 €325 €12
401 4047 4,080 4077 4006 4088 4086 4,086 4086 4088 2056 4,086
6635 55X 6851 5676 5807 5728 6747 8788 5757 5807  Sa8 5342
348 380 3503 3508 3518 352 350 3550 3561 3572 32 356
21846 2186 2384 2184 2134 2184 2180 2184 2256 2373 2450 257

3,745
1320
2000

6178
4043
5,647
3,503
2,134

7
3338
742
3287
2410

6,333
4077
5842
3503
2547

1%

4.2%
45%
B.3%
11 8%
0%

2%
1%
3%
33%
16 6%

Maomum Swoiage Volume (TAF)

Ervronmantal Bane' s
7hYen Avorage

192834 Ory Ponxod Aversge
Dey Your Averagn

Criscalty Dry Yes Avetags
Mwmum Annual

Ag & Urbeo Banelic
1Yo Average

182834 Dry Pariod Avatags.
Ory Yax Average

Cridcaty Dry Yoar Avecage
Minimum Annual

3,768 3,782 3827 3,850 3855 3877 3808 3267 3900 3902 3904 3907
3195 3201 1229 3,262 3200 3200 3290 3200 3.290 3200 3200 3,290
34% 3476 3,566 3628 3649 3670 3,696 i 3725 378 3728 3728
2938 2942 2983 3004 3,061 3,102 31925 nun 3134 3,149 3,165 3182
2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410

6,165 6,201 6,265 8311 6335 6,354 6,387 €,380 €33 8404 6417 €420
4,031 4,050 40717 4111 414 4,314 4314 414 4,314 4914 4114 4,114
5,835 5653 5684 6,738 A9 S50 5900 8,340 5974 6,002 6023 6038
3480 3,563 3,507 3533 3556 3577 35% 3,620 3851 3002 2 kXerd
2184 2484 2,184 2,184 2184 2354 2547 2547 2547 2547 2847 2547

3907
3290
3726
3182
2410

8429
4,314
5,038
2
2547

I
3o
T8%
83%
0.0%

Run identifie:s
Mairnom Storage Vokame (TAF}

Envkonmental Benofts
T1-Your Avetage

1928-34 Dry Petod Avacage
Dry Yez Average

Crise iy Dry Year Avorage
Minimum Annual

fits
erage
1828-34 Dry Penod Averags
Dry Year Avarage
Critcaly Dry Yo Asacage
Minimum Annual

3768 775 3,801 3823 ams 3841 3,847 A854 3,860 3,866 3872 3876
3,195 3,198 3212 329 3243 3243 3243 3243 3243 3243 3243 3243
3456 J48e 3,505 3,540 3579 3,563 3,007 3620 3634 3643 3657 3,688
2508 240 2,548 2,964 2584 2594 3,007 3028 3048 3088 3,082 3082
2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410

6,168 6212 8292 6345 6375 €398 5415 5433 6452 6468 6482 6434
4,033 4,083 4,083 4,142 4.150 4.15¢ 4,159 4,153 4,15 4,158 4156 4,159
5.635 5.657 5726 53847 5819 5,969 6010 €035 6,053 8055 6083 8,120
3480 3,503 357 3576 3518 3,658 3717 778 3836 3385 3320 3520
2,184 2,18¢ 2184 2,184 2475 2547 2,547 2547 2547 2547 2547 2,547

Run identiners
Maximum Storeze Volkume (TAF)

Enveonmental Benef's
Ti-Yax Average

1928-34 Dry Pariod Average
Dry Your Aveinge

Critcalty Dry Year Avecage
Minimim Anous

71-Year Avesage

1825-34 Dry Pencd Avorags
Ory Yoo Acorage

Criscatiy Dry Yeu Average

Minimum Annuai

3766 3768 3766 3768 3768 3768 3768 3768 3768 IIB 3788 3788
2195 3495 3195 3195 3195 3195 3195 3195 3195 3195 3485 3195
3456 3456 3456 3456 346 3456 3456 4SS 3456 3456 3456 3456

2 2838
2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410 2410

6168 6220 6314 6367 630 6424 6443 6457 6485 64% 6505 8518
4033 4856 408 4172 4203 4203 4203 4203 4200 4203 4203 4203
5835 566t 5775 5506 5577 6005 6019 6048 0TS 6067 8007 6007
3460 3503 353 3619 36z 3776 38§T 3821 3$4T 395 3906 401
248 2184 218t 2387 2547 RS4T 2847 257 2547 2547 2847 2547

D—006654

3876
3243
3,668
3,082
2410

6454
4,15
6120
3920
2547

3.788
3,195
3456
2532
2410

6511
4.203
6,082
4033
2347

cooeo

53%
3t

127%
166%

D-006654
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Table NC-21

Upstream of Delta Off-Stream Storage
Net Combined Environmental and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmental: Normal Period Supply Operation, Ag & Urban: Norma! Period Supply Operation
5000 cfs Storage Inflow/Qutflow Conveyance Capacity
With Existing Banks PP Capacity and Low S. R. Flow Event Target

(Values in thousands of acre-feet)

T1-Year Average a7 03 401 452 488 520 544 564 576 583 589
1928-34 Dry Period Average 56 159 228 283 358 42 425 425 425 425 425
Dry Year Average 15 459 874 789 861 934 851 o004 1.018 1,016 1,018
Criticalty Dry Year Average 3 125 254 385 818 601 L1 897 727 764 802
Minimum Annuat 0 0 [ 0 0 0 0 [ ] 0 0
Ag § Urban Denefity

71-Yew Average -10 -14 14 15 15 -15 17 -17 17 17 37
1928-34 Dry Perod Average 27 34 34 34 34 34 3¢ 34 34 34 34
Dry Year Average -16 =28 -31 =31 =31 =31 31 =3t =31 =31 31
Critcally Dry Year Average a7 ar a7 a7 37 a7 37 37 a7 37 37
Minimum Annuat [ [ o [ [ 0 o ] ° o 0

nt: nefi;

71-Year Avecage 66 239 322 387 3e8 421 440 459 477 482 500
1928.34 Dry Perod Average 42 126 177 8 278 3z7 28 328 aze az2g 329
Ory Year Average 85 343 505 619 674 738 780 808 808 831 859
Criticaly Dry Year Average 27 =) 187 285 375 433 485 563 625 841 634
Miramum Annust ] o o o 1] o o o o o 0
Ag L Uccan Bereflts

T1-Year Average 13 68 101 117 130 140 150 160 165 171 177
1928-34 Dry Period Average -13 9 26 42 60 73 7t n 71 7 n
Oxy Year Average 12 7 % 134 158 182 202 2z 235 264 251
Crtcally Ory Year Average -28 -10 14 46 74 84 103 114 125 144 165
Minmum Annuat o [ [¢] 1] [+ o 121 241 356 356 356

Run identfiers

Maxum Storage Volume (TAF) 100 500 1,000 1,600 2,000 2,500 3,000 3,500 4,00¢ 4,500 5,00C
114 . fits

71-Year Average 44 174 245 290 318 337 349 361 373 388 398
1928-34 Dry Penod Average 28 88 121 156 190 220 216 216 216 216 216
Dry Year Average 57 225 335 426 506 549 576 601 635 6¢1 688
Crilically Dry Year Average 18 58 108 174 234 274 203 315 344 385 426
Minimum Annual [ o o o 0 o o ] Y [ 0
Ag & Urban Benefits

71-Year Average 3 114 156 185 211 229 238 247 253 260 265
1928-34 Dry Period Average 1 40 74 108 140 173 1m 177 177 kyed 1
Dry Year Average 34 147 188 232 258 270 2710 278 280 280 292
Critically Ory Year Average 17 30 21 155 236 300 344 382 421 453 489
Micumum Annual (] o o 181 384 384 384 384 284 384 384

Run identiers

Maumum Storage Volume (TAF) 100 500 1,000 1,800 2,000 2,500 3,000 3.500 4,000 4,500 5,000
nt nefit

T1-Year Average 22 a2 154 192 224 243 258 288 265 275 283
1928-34 Dry Period Average 14 44 62 7% 26 108 0 Q0 o« @« 2
Dry Year Average 28 110 160 204 254 302 330 388 365 388 413
Critically Dry Year Average e 27 39 60 87 101 101 12 123 134 146
Minimum Annual 0 Q 0 [} o o o Q2 ] o o
A & Urban Benefits

71-Year Average 49 145 181 222 242 250 n 281 290 301 308
1928-34 Dry Penod Average 14 1 121 170 218 269 287 287 287 287 287
Dry Year Average 53 200 257 %3 285 267 284 307 308 315 315
Critically Dry Year Average B % 194 317 443 543 s17 619 678 707 739
Minmumn Annual [+] 0 267 412 412 412 412 412 412 412 648

e R
Run identtiers E: . M . . N o o N N
Maximum Storage Volume {TAF) , 100 800 1,000 1500 2,000 2.500 3,000 3.500 4,000 4,500 5,000
Vi nt; it

71-Year Average o o ] 0 0 0 o 0 M 0 o
1928-34 Dry Period Average o o [} o [} ] e [} o [} o
Ory Year Average [ 0 0 0 0 0 0 0 0 o o
Critically Dry Year Average 0 0 0 0 [} 0 0o 0 0 0 0
Mirimum Annual 0 [ o o o ] 0 0 o 0 0
Ag & Yrban Benefits

T1-Year Average 5 168 25 240 266 288 303 315 322 328 33
1928-34 Dry Perod Average 20 102 168 233 299 364 297 397 397 3wz 397
Dry Year Average 69 245 276 275 23 374 74 374 n h 2] 372
Critcally Dry Year Average 5 185 323 491 588 853 750 788 827 884 901
Miimum Annual o 35 441 441 441 441 441 802 802 802 802

NC_RVO1XLS Resuks: Kot

D—006655
D-006655
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vmmm NC-63

NE RVCIXLS Resuks: Net

Table NC-22

Upstream of Delta Off-Stream Storage
Net Combined Environmental and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmental; Dry Period Supply Operation, Ag & Urban: Dry Period Supply Opsration
5000 cfs Storage Inflow/Cutflow Conveyance Capacity
With Existing Banks PP Capacity and Low S.R. Flow Event Target

{Values in thousands of acre-teat)

. nefis

71-Year Average 83 133 168 184 180 183 183 183 19 193 193
1828-34 Dry Period Average “5 17 253 311 354 403 403 403 403 403 403
Dry Year Average - 108 260 284 284 283 284 284 284 234 284 284
Crically Dry Year Average 82 27 412 518 552 577 577 §77 1224 &7 577
Minimum Annuat 0 165 456 586 821 621 821 .v3] 821 a21 821
Aq & Urban Benefits

71-Yew Average ~18 -18 -18 -19 -19 ~19 -19 -8 -19 -19 -19
1928-34 Dry Penod Average 4 4 s 4 4 4 4 4 4 4 4
Dry Year Average -8 -8 -8 -8 -8 -8 L -8 -3 -8 -8
Critxcally Dry Year Average 10 10 10 10 10 10 10 10 10 10 10
Meumum Annual [ o ] [} 0 o 0 o ] o 0

Maximum Storage Volume (TAF) 100 860G 1,000 1,600 2000 2500 3,000 3500 4000 4500 5,000
Eovronmentyf fenefits

71-Yeas Average 43 19 148 164 177 185 180 193 193 192 193
152834 Dry Perod Average 35 129 183 238 284 324 %5 403 403 403 403
Ory Yewr Average 83 241 27 28 283 283 283 283 283 283 283
Crtically Dry Year Average 4 190 e 391 amn 523 554 575 574 574 574
Minumum Annuai 0 125 224 as2 464 850 a2t 821 821 821 821
AG & Urban Benefils

71-Year Average E 43 8 7% o 101 10 118 124 127 130
1828-34 Dry Period Average 19 ] 74 [ 106 123 139 156 172 156 142
Ory Year Average 15 88 120 149 170 186 198 206 214 217 20
Criically Dry Year Average 22 50 & ] 121 157 67 187 208 214 221
Minmum Annuat 6 36 80 % 122 156 215 275 336 3se 43¢

b T o
Run ldentdiers NCR : K R . 3
Mawmum Storage Vofume (TAF) 100 500 1.000 1.500 2,000 2.500 3001 3,500 4,006 4,500 5,00C

nvvonmental Bonefits

71-Year Average 28 94 120 137 152 161 168 173 178 181 182
1928-34 Dry Period Average 23 88 130 164 185 226 257 287 312 313 313
Dry Year Averace 56 20% 237 280 283 283 283 20 283 283 283
Crtically Dry Year Average 30 107 195 266 315 75 414 452 483 502 507
Mmumum Annual ] 15 'l 80 227 407 407 453 833 836 836
Ao & Urben Senefits

T1-Year Average 12 76 108 128 144 157 166 175 176 134 187
1928-34 Dry Period Average 31 ” 135 186 198 231 284 297 273 272 272
Dry Year Average 35 151 208 234 258 278 284 283 293 204 287
Critically Dry Year Average 35 95 146 198 248 208 336 ars 390 418 438
Minimum Annual 1?2 &0 120 208 328 448 512 827 543 571 800
e T
“Run identiiers

Maxsmum Storage Volume (TAF)

Envronmental Benefity

71-Year Average 14 57 83 28 108 118 124 130 134 138 143
1928-34 Dry Period Average 12 44 67 84 101 18 135 137 137 137 137
Dry Year Average 28 127 180 209 217 228 235 250 284 269 289
Critcalty Dry Year Average 14 50 75 112 165 197 28 238 249 265 bied
Minimum Annual ¢ ] [ ] o [ o o o [:] ]
AQ & Urban Denelits

7i-Year Average 23 o8 137 158 174 190 203 211 297 222 227
1928-34 Dry Pencd Average 42 128 183 229 288 338 ez 393 39 393 393
Dry Year Average 53 86 248 273 254 312 318 g 322 322 315
Critcally Dry Year Average 48 149 238 308 385 457 522 570 806 642 650
Minimum Annuat 18 80 233 412 573 624 853 727 883 883 833

Run Ka::.:nﬂ

11,910}

71-Year Average [} ] 0 0 o o 0 o [ [ 0
1926-34 Dry Perod Average o] o [} 0 [} o o 0 o Q9 0
Ory Year Average [} 0 [+ [} [ [ 0 0 0 0 [
Critically Dry Year Avecage [} ] 0 o [} o e c o 0o [
Miimum Annusi 0 4 0 4 o o [ 0 0 [ 0
Ag & Urbap Benefits

71-Year Average 3 114 149 172 194 213 228 227 245 252 256
1828-34 Dry Period Average 52 163 252 31E 378 438 497 532 532 532 532
Ory Year Average [} 210 253 280 302 315 322 26 326 328 319
Criteally Dry Year Average 61 211 338 434 537 635 710 773 823 870 902
Minmum Anrua 24 119 353 591 738 928 980 1,016 1,016 1016 1,016

D—006656
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Preliminary Draft -- May 12, 1997

_ummm NC-65

NG RVOA 30S Results: Ne

Table NC-24

Upstream of Delta Off-Stream Storage
Net Combined Environmental and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmental: Dry Period Supply Operation, Ag & Urban: Norma! Period Supply Operation
5000 cfs Storage inflow/Outflow Conveyance Capacity
With Existing Banks PP Capacity and Low S.R. Flow Event Target

(Values in thousands of acre-feet)

Maximum Storage Volume (TAF) : S0 B0 2000 280, ; 450G 5,000

0l I1d fits

71-Year Average 52 137 167 184 188 193 193 193 193 193 193
1928-34 Dry Penod Average 40 168 248 307 360 403 403 403 403 403 403
Dry Year Average 103 200 284 284 284 284 284 284 284 284 284
Critcally Dry Year Average 58 2710 409 516 550 577 577 577 577 577 577
Minrmum Annual [ 165 451 566 821 821 821 21 821 821 821
Aq & Urban Benelils

T1-Year Average 6 5 5 4 4 4 4 4 4 4 4
1828-34 Dry Perod Average 18 16 " 11 11 11 1 1 11 1 u"
Dry Year Average 17 16 14 14 14 14 1“4 14 14 14 14
Cribcally Dry Yoar Average 12 12 12 12 12 12 12 12 12 12 12
Mirumum Annual [ [ 0 o [} o o [+ [ 0 o

22 B A ] " »

Maximum Storage Volume (TAF) 100 500 1500 2000 2500  3.000 3500 4000 450 5000
Emvronmantal Benefis

T1-Year Average e 17 147 164 176 184 189 193 193 183 163
1928-34 Dry Pencd Average 30 125 180 234 280 320 %1 400 403 403 403
Ory Yeas Average 80 235 270 283 283 283 283 283 283 283 283
Critical'y Dry Year Averaga 44 188 306 388 457 519 551 575 575 574 574
Minimum Annuat o 125 222 491 7 662 821 821 821 821 az1
£ & Ucban Benafity '

T1-Year Average 20 8¢ 120 137 152 162 173 182 190 194 198
1928-34 Dry Perod Average a2 K4l a7 104 121 138 155 172 189 161 148
Dry Yoar Average 43 126 167 187 202 216 223 231 238 247 253
Critcally Dry Year Average 23 52 4 m 155 182 213 244 275 278 290
Mimnmum Annaat 0 0 [ ] 60 181 302 s 375 375 378

71-Yeax Average, 27 '3 118 127 151 161 167 172 mn 180 181
1928-34 Dry Petwxdt Average 21 85 128 161 192 222 253 283 307 307 307
Dry Year Average 54 194 237 260 283 283 283 283 283 283 280
Criticalty Dry Year Average 28 105 193 264 311 370 410 444 477 495 504
Minimum Annual 0 15 ™ 7% 203 406 408 426 593 593 583
AQ & Urban Benafiis

T1-Yex Average 43 138 175 0 222 238 250 261 264 269 275
1928-34 Dry Perod Ave’zge 48 113 150 133 218 250 284 308 276 276 27
Dry Year Average 84 200 256 273 288 285 296 308 307 314 327
Critcaity Dry Year Average 3B o5 175 253 338 414 AT 517 538 559 581
Minimum Annual ° [ 52 287 422 422 422 422 423 423 424

Maxemum Storage Volume (TAF) 100 500 1,000 1,500 2,000 2500 3,000 3.500 4,000 4500 5,000
Envronmental Benefis

T1-Year Average 14 5 81 °6 107 118 124 129 134 138 142
1928-34 Dry Penod Average 10 Q 65 8z 100 116 134 133 135 135 135
Dry Year Average 28 115 173 204 217 224 235 248 264 266 286
Critcally Dry Year Average 13 48 75 111 154 196 25 237 243 266 275
Minmum Anoual 0 o o [ 0 o 0 [ o 1] 0
g & Urban Benefils

71-Year Average

1928-34 Dry Period Average

Dry Year Average

Critcally Dry Year Average

Minmum Annual
| T

Run identfiers

Maximum Storage Volume (TAF)

Enveonmental Benefits

T1-Year Average Q 0 [} 1 0 o o [ o [ o
1928-34 Dry Peariod Average ) ) 0 0 0 0 V] 0 0 0 [:]
Dry Year Average 0 ] 0 [} 0 0 0 [} 0 L] o
Critically Dry Year Average [ 0 o o 0 o [ 0 ] 0 o
Minsmum Anhuat ] o [} [} [} o o o o o 4

fits

71-Year Average 74 192 237 282 288 312 328 341 347 351 357
1928-34 Dry Parod Average 70 193 2712 337 404 487 515 515 515 815 8515
Dry Year Average 100 278 288 n 380 401 401 401 401 g4 394
Critcally Dry Year Average 61 248 432 582 649 87 868 908 45 982 1.c18
Minumum Annua! 0 108 518 518 518 14} 802 82 8az 802 802

D-006658
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Page NC-66

NC_RVCSXLSE. Resuis. Ne*

Table NC-25

Upstream of Delta Off-Stream Storage
Net Combined Environmenta! and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmentatl: Normal Period Supply Operation, Ag & Urban: Normal Period Supply Operation
5000 cfs Storage inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and Low S. R. Flow Event Target

{Values in thousands of acre-feet)

e —
e R caR Tl T T

Envionmental Beneits

71-Year Avorage T4 287 359 408 441 469 493 514 526 837 540
1928-34 Dry Period Average 42 139 208 274 241 374 374 374 374 374 374
Dxy Year Average 94 304 587 898 747 810 384 889 914 840 061
Critically Ory Year Average 20 a8 217 u7 449 534 616 871 871 691 728
Muaimum Annual [+] 0 [+] o 0 o o o [} o )
0 Benefils
71-Year Average =16 -18 -21 24 -28 -27 28 -Z8 30 =30 31
1822.34 Dry Period Average -10 -10 -10 =10 =10 -0 ~10 -10 -10 -10 -10
Dry Year Avorage -4 -49 50 53 &7 57 57 58 58 58 58
Critcally Dry Year Average -2 -12 -12 -12 -12 -12 -12 -12 -12 -12 -12
Mintmum Annuat [} o [+] o 0 [} o 4 o 0 0

Maxmum Storage Volume (TAF) 100 B0 1000 1500 2000 2500 3.000 3500 4000  £506 5000

Envrgnmentat Renafity

74-Year Avarage 56 209 286 330 357 378 37 415 434 449 458
1928 34 Dry Period Average a2z 110 161 212 262 289 288 289 288 28§ 288
Dry Year Average kil 293 438 859 808 843 685 727 763 m 187
Critically Dry Year Average 15 -3 159 257 322 kY4 422 483 544 B33 802
Minimum Annuat [+ 0 [+ [+ 0 4] o ¢ a [+ [
Ag & Urban Benefits

T1-Year Average 7 70 111 137 148 150 160 164 171 178 186
182834 Dry Period Average [+] 26 43 81 78 60 60 80 60 &0 60
Dry Year Average -17 40 89 10% 118 135 163 173 191 210 225
Cniticalty Dry Year Average 7 [} 18 30 48 52 83 74 85 - 108
Minemum Annuat ] o ] o 0 ] ] 31 152 272 363

R 3 2 N ¢ - - 9 $ o if - B 33
Maxpnum Storage Volume (TAF) 100 50C 1,000 1.500 2,000 2,500 3.000 3,500 4,000 4,500 5,000
Envronmental Benefis

71-Year Average 38 152 215 254 278 285 308 321 334 346 359
1928-34 Dry Perod Average 21 74 108 142 176 184 184 184 184 184 184
Dry Year Average 47 189 285 364 432 485 508 537 584 582 814
Criteally Dry Year Average 10 a8 &g 150 194 222 243 285 287 308 345
Mmimum Annual [ Y 0 o 0 o o 0 o o ]

nelits

71-Year Average  * 28 131 190 216 238 254 258 279 290 302 314
1828-34 Dry Period Average 1 54 88 122 158 156 156 156 156 186 156
Dry Year Average 1 120 175 228 290 333 387 387 401 420 43
Critcally Ory Year Average -2 23 67 131 174 196 221 270 311 345 386
Mirimum Annuat [ 0 o 0 217 283 383 363 383 363 363

Maximum Storage Volume (TAF)

Envronmental Benefits

Ti-Year Average 19 82 133 165 183 163 205 212 218 226 234
1828-34 Dry Perod Average 11 37 &5 72 88 74 74 74 74 74 74
Dry Year Average 24 L3 132 178 208 218 241 287 285 23 352
Critically Dry Year Average 5 18 28 5 73 75 3 k14 108 120 131
Mirimum Annuat 0 o o 0 o o ° o [ 0 o
£g & Urtan Benefits

Ti-Year Average 45 17 228 254 291 310 37 341 355 385 374
1928-34 Dry Perod Average 20 80 128 178 228 250 250 250 250 250 250
Dry Year Average 27 i1 203 354 383 409 423 434 462 469 Aa72
Critically Dry Year Average 3 52 142 243 347 423 485 534 555 610 638
Minimum Annua ] 0 58 363 . 33 363 383 363 383 383 363

| SRR Rt o S e AT murs
Run identdiers, . N © 48 - NCOA® -~ - N K 54 -
Maumum Storage Volume (TAF) 100 500 1,000 1.500 2,000 2,500 3000 3,500 4000 4,500 5,000
mvronment; fits
71-Year Average 0 0 [+ o 0 o o o o o ]
1928-34 Dry Period Average 0 0 0 (] 4] ] o o o ] 0
Dry Year Average ] ] [} o 0 o o o o o °
Critxcally Dry Year Average o [ [ ] o o 0 o 0 o] o
Mrmimum Annuat [ ] a o o 0 o o o ) o
Ag $ Urban Benelits 3
71-Year Average 61 267 262 302 333 356 3868 380 380 394 400
1828-34 Dry Penod Average 28 106 170 238 302 349 349 ° 348 349 348 349
Dry Year Average 45 261 384 414 459 489 508 506 506 50€ 508
Critcalty Dry Year Average . 8 o7 27 405 515 580 833 BB3 ™ 750 796
Minroum Annual [} o 293 383 363 363 363 363 363 708 853

D—006659
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Preliminary Draft -- May 12, 1997

Page NC-67

NG RVO6XLS Resvks Net

t Table NC-26

Upstream of Delta Off-Stream Storage
Net Combined Environmental and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmental: Dry Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and Low Sacramento River Fiow Event Target

{Vaiues in thousands of acre-feet)

S

T T T

s TR e
Maxxnum Storage Vokime (TAF) 100 1.000 1,800 2,000 2,500 3,000 3.500 4,000 4,500 5,000
0% 1 intal fit

71-Year Average a8 133 181 r 187 162 197 197 197 197 197
1928-34 Dry Penod Average 38 135 198 258 312 368 417 a47 417 417 417
Dry Yeat Average 108 o 300 300 301 301 301 301 301 30 301
Critcally Doy Year Average 46 221 344 444 509 543 575 &75 5§75 575 575
Minimum Annuat ¢ 188 275 360 508 821 821 a1 821 821 -v4}
Ag § Yrbap Denefits

Ti-Year Average 44 47 48 &1 51 51 51 53 53 83 54
1928-34 Dry Penod Average -13 -13 -13 -13 -13 -3 -13 -13 13 -13 -13
Dry Year Average -32 44 L5 48 47 A7 -47 -3 48 -48 A9
Crically Dry Year Average 18 18 1] 18 18 18 18 18 18 18 18
Minimum Annual [¥] o [} 0 [} 0 [ 0 [} 0 o

B

Run ldentdiers " LT Py TNORT - NOBES é 3 T
Maximum Storage Volume (TAF) 100 1,000 1,600 2,000 2,500 3.000 3.500 4,000 4.500 5,000

Envronmental Sangfis

71-Year Average 37 116 143 161 171 180 188 192 193 193 193
1928-34 Dry Perod Average 28 103 162 197 243 288 Vi3 387 are are 379
Ory Year Average 80 255 282 299 290 300 300 300 30G 300 300
Critcakty Dry Yeac Average 34 147 261 340 410 454 513 540 548 548 542
Minimum Annual 0 B9 20 281 343 411 (43 a1 a21 821 821
fits
Ti-Year Average 25 17 44 58 70 7 a8 'z 102 107 M
1928-34 Dry Periog Average 0 25 42 50 76 o3 100 113 97 o7 o7
Ory Year Average -9 50 100 132 164 189 209 221 229 236 23€
Crrically Dry Year Average 27 51 72 w7 119 143 187 185 193 208 225
Mimimum Anous 2 2 45 kAl 132 217 301 386 381 393 385

Maximum Storage Velume (TAF} 100 500 1,000 1,500 2,000 2,500 3,000 3.500 4,000 4,500 000
Ervironmental Benafids .

71-Year Average 25 82 118 135 149 158 64 167 . 170 173 178
1828-34 Dry Penod Average 18 0 103 137 167 197 228 232 232 23z 232
Dry Year Average 53 215 251 273 208 298 208 298 288 208 288
Critcal'y Dry Yea: Average 22 7% 81 232 278 28 363 384 403 421 43¢
Minimum Annust o 0 ] o 127 28 328 326 328 326 328
Ag & Urban Benefils

T1-Year Average -1 57 20 112 130 144 154 161 167 173 176
1928-34 Dry Period Average 2 59 92 124 157 191 206 201 201 201 201
Dry Year Average 13 144 216 264 29 314 322 325 J2¢ 332 324
Critically Dry Year Average 37 86 137 197 251 209 a3s 7 397 424 458
Minumum Annuat L] 44 123 291 408 414 417 422 426 456 502

Run identeers
Maximum Slorage Volume (TAF)

nt ryefi:

71-Year Average 2 55 84 [ 108 116 122 127 132 136 129
192834 Dry Perod Average 10 s 53 70 87 104 109 108 100 100 109
Dry Year Average 2 128 188 217 225 232 243 257 272 278 278
Critcally Dry Yoar Average 10 s &2 o8 136 158 152 202 213 220 230
Mirimum Annuat [ o [ o [ 0 o ° [ [} [
Ag & Urbao Benefits

71-Year Average 1 83 126 148 166 180 m 200 207 213 215
1926-34 Dry Period Average 19 01 138 187 237 288 202 302 30 302 302
Dry Year Average s 207 201 224 337 350 32 32 380 358 349
Crtically Dry Year Average a8 131 224 316 365 483 513 581 610 651 678
Minimim Annuad ] 83 328 482 470 ATy 522 589 682 851 81

Run identders

Maximum Storage Volume (TAF) 100 800 1,000 1,500 2,000 2,500 3.000 3,500 4,000 4,500 5,00
nment fi

71-Yeax Average o o ] ] ] o o 2] o o 0
1928-34 Dry Period Average o o 0 4] o o o ] o 4] [}
Dry Year Average V] 0 ] [+ ] ] o ] o] 0 o
Critcally Ory Year Average 0 o] o 0 o ] V] 1] 1] a 0
Minimum Annust [} [} 0 0 o o o o o a [}
Ag & Urban Benelds .

71-Year Average 1" 1014 144 166 187 204 217 224 29 231 236
4928 34 Dry Period Average 28 123 186 252 316 375 405 405 405 405 A0S
Dry Year Average 5z 253 305 326 A7 351 as3 352 351 349 338
Crtically Ory Year Average 56 185 315 436 533 828 07 w7 T 828 881
Minmum Annua 1% 163 495 822 575 868 04 04 004 S04 904

D—006660
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Preliminary Draft -- May 12, 1997 Page NC-68

Table NC-27

Upstream of Delta Off-Stream Storage
Net Combined Environmental and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmental: Normal Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and Low S. R. Flow Event Target

{Values In thousands of acre-feet)

,000
X Saif il

71-Year Average T 275 87 418 448 476 501 821 532 543 564
1926-34 Dry Penod Average 53 150 247 285 352 87 387 387 387 387 387
Dry Yeac Average 105 424 617 7 k4] 836 891 897 028 961 987
Critically Dry Year Average 20 8 217 47 451 837 819 14} 871 694 30
Minionum Annuat 0 0 0 0 0 o o 0 [¢] [} [}
Ao & Urban Benefks

71-Year Average 87 -T2 ~74 144 78 =79 -79 -79 -81 -81 82
1828-34 Ory Parod Average 33 -33 33 33 33 -33 -33 -33 33 33 33
Dry Year Average -82 -98 9 3 104 ~104 104 104 -104 104 -104
Critcally Dry Year Average 17 -7 17 -7 17 -17 17 17 ~17 -17 -7
Minsmum Annuat o o o 0 [ o 0 o [} o [

71-Year Average 58 218 289 345 372 3K 411 430 448 480 457
1928-34 Dry Period Average 40 118 169 220 n 291 291 201 291 291 281
Dry Year Average 7 313 482 581 828 1] 701 742 767 73 792
Critically Dry Year Average 18 65 183 252 318 361 420 431 542 587 581
Minimum Annual o o [ o o o o [ [ o o
Ag & Urban Benalts

T1-Year Average -47 -3 16 33 42 82 81 68 7% 80 8s
1828-34 Dry Period Average -20 0 17 3 51 66 66 86 &6 &8 66
Dry Year Average -55 1 28 &3 84 112 143 166 183 198 207
Critically Dry Year Average - 8 28 53 76 5 108 121 137 152 167
Mimimum Annuat 2 20 45 69 94 121 173 258 343 37 3

G,

Envronmental Benefits

71-Year Average 39 159 232 275 301 315 326 338 351 363 375
1028-34 Dry Penod Average 27 80 13 147 182 184 183 183 183 183 183
Dry Year Average 53 203 308 3 475 518 835 563 500 610 626
Critcally Dry Year Average 10 37 82 148 187 211 232 253 275 308 345
Minmum Annual 0 0 [} o o ] o 4 ] ] o
nefis
T1-Yex Average -32 28 63 86 105 121 132 139 146 151 157
1928-34 Dry Penod Average -10 29 82 5 127 159 161 181 161 161 161
Dry Year Average -30 72 137 183 228 255 283 270 282 285 289
Crilically Dry Yaar Average -4 37 €0 152 203 251 282 312 339 368 399
Minimum Annuat [} 44 13 210 376 387 381 385 398 401 418

Run ideniders s R - - NGCT3S 5 ¢ - N .

Maximum Storage Volume (TAF) 100 500 1,000 1,500 2,000 2,500 3.000 3,500 4,000 4,500 5,000
Enviconmental Benelits

71-Year Average 2 84 143 180 203 20 235 243 248 253 260
1823-34 Dry Period Average 13 40 58 75 2 k£d 74 74 74 74 74
Dry Year Average 27 100 1582 194 245 288 324 337 355 37t g6
Critxcally Dry Year Average 3 18 23 51 73 75 84 95 108 s 129
Munimum Annual 0 0 4] o -] 3 o 0o 0 o o
Ag & Utban Banefils

T1-Year Average 20 83 2 122 139 153 182 170 179 187 19
1828-34 Dry Penod Average -1 58 104 153 203 252 255 255 255 255 255
Dry Year Average -8 138 218 258 273 282 282 283 289 292 291
Criticalty Dry Yeas Average 2 78 170 263 343 412 458 7 857 803 636
Muinimum Annat 11 87 250 411 416 421 458 528 589 755 851

Ry
Run Identiliers.

Maximum Storage Volume (TAF) 100 500 1.000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,00C
Environmental Benefiis

71-Year Average 0 o ] o [} o 4 o o [} 0
1828-34 Dry Perod Average o o ] o o o o ] o o 0
Dry Year Average o o o o o o o o Q o o
Critcatly Dry Year Average o [] 1] [} o o o 0 o o o
Mimum Annual 0 0 4 0 0 o o o 0 o [}
Ag & Urban Benefits

71-Year Average 12 T2 17 141 161 178 160 198 204 209 215
1928-34 Ory Period Average 8 85 149 214 279 341 353 353 353 353 383
Dry Year Average 10 190 25¢ 280 300 318 319 319 318 317 317
Critically Dry Year Average ] 124 251 3n2 478 554 825 683 n7 752 787
Miumum Annual 15 @ 416 445 454 537 842 881 881 881 881

NC_RVO7AS Results: Net

D—006661
D-006661
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NC_RVIXLS Ruauks Ke

Table NC.28

Upstream of Delta Off-Stream Storage
Net Combined Environmental and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmental: Dry Period Supply Operation, Ag & Urban: Norma! Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and Low S. R. Flow Event Target

(Values in thousands of acre-feet)

Run iasnimrs

Maximum Storage Volume (TAF)

Envronmental Benefits

71-Yoar Average 47 128 180 176 188 191 197 197 197 197 197
102834 Dry Period Average 28 125 1688 247 302 357 41 47 417 417 A17
Dry Year Avarage 106 258 300 300 30% 301 301 301 301 301 301
Criticalty Dry Yeu Average 30 215 337 A37 802 837 571 575 578 575 575
Munimumn Annusé [ 188 215 289 626 785 a21 821 a1 821 &21
A0 & Urban Berefts

71-Year Average 8 6 3 3 3 2 2 1 1 [ o
1928 34 Dry Period Average 10 10 10 10 10 10 10 10 10 10 10
Dry You Average 8 3 3 2 2 1 0 [+ ] :] 0
Critcally Dry Year Average 23 23 23 23 22 23 23 23 23 2 2
Muumum Annuat ] 0 [} 0 ] o 0 0 0 o 4

Maximum Storage Volume (TAF} 106 B0 1000 BO0 2000 2500 3000 3500 4000 4500  5.000

Envronmenty! Benefis

71-Yow Average 36 11 138 158 170 172 187 193 193 192 182
1928-34 Dry Penod Average 2t %5 144 158 234 278 317 358 370 370 370
Dry Year Average 80 240 21 200 299 300 300 300 300 300 300
Critcally Dry Year Average 2% 142 256 IR 404 452 510 538 845 545 543
Momum Annuad o &S s 278 288 358 831 s a1 a1 821

nefits

T1-Year Average 29 o 144 178 191 202 212 218 28 233 235
1828-34 Dry Penod Average 20 52 68 a7 104 121 138 1186 101 101 10t
Dry Yea Average 30 5 140 178 212 248 278 282 308 322 25
Critcaliy Dry Year Average k3 49 81 .~} o8 120 142 138 140 186 176
Minimum Annua o 0 o o o 34 154 275 381 38 381

Run igentfiers K GRS - NG Ex 8. N T NGB - ; T NRERS |
Maximum Storage Volume (TAF) 100 500 1,000 1,500 2.000 2,500 3.000 3,500 4,000 4,500 £.00¢

Envronmental Beneits
71-Year Average 24 88 114 133 147 158 163 166 169 172 176

1628-34 Dry Perod Average 14 65 L 131 161 19 2t 224 228 224 24
Dry Year Average 53 200 242 264 208 297 207 297 297 297 267
Critically Dry Year Average 18 76 157 228 2N 322 38G 377 396 414 432
Minsmum Annual 0 0 ] [+] 122 282 280 289 288 288 288
G & Urban Benefis

T1-Year Average 50 161 218 248 266 283 294 30¢ 317 326 338
1928-34 Dry Peniod Average 30 83 "7 151 184 218 208 204 204 204 204
Dry Year Average 53 176 262 324 .24 383 418 433 436 450 AT3
Critcally Dry Year Average 40 74 123 AL 237 300 335 375 418 457 490
Mirumum Annua o o Q 142 384 398 e 398 398 3se 398
| I RN S

Run Igertiiers

Maumum Storage Votume (TAF)

Envronmental Bengfits

71-Year Average 12 51 79 o 103 111 118 124 130 134 137
1828.34 Dry Penod Average 7 3 50 67 84 101 108 106 106 106 108
Dry Year Aversge 26 114 172 202 200 2] 235 249 265 278 275
Critically Ory Year Average .3 34 80 B 133 165 190 200 211 216 226
Mirmum Annua o L] o [} o o o} 0 ° 0 o
Ag & Urban Senefits

T1.Year Average

1928-34 Dry Penod Average

Ory Year Average

Critically Dry Year Average

Minimam Annuai
) T T e,

‘Run ienters

Maximum Storage Volume (TAF)

T1-Year Average [} 0 4 [ o 0 0 [} [} [ [
1628-34 Dry Perod Average o ] o 0 o o o 0 o o [+]
Dry Year Average o o [} [} o 0 o [ o, o o
Crtcally Dry Year Average ] 0 0 [} 0 [ 0 [ [} o 0
Minimum Anoug) 0 0 o o [ ] 0 0 0 o ]
A & Urban Benelis

71-Year Average 86 239 297 334 353 384 396 408 412 418 423
1928-34 Dry Perod Average a6 144 208 274 340 ] 398 398 39% 399 399
Dry Year Average s 331 433 450 510 555 555 553 544 524 544
Critcally Dry Year Average 56 161 Iy 484 575 8z7 708 744 782 820 857
Mirimum Annual a o 434 434 434 434 434 43¢ 846 853 853

D—006662

D-006662
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NC_RVOS.LS. Resids: Nat

Table NC-28

Upstream of Delta Off-Stream Storage
Net Combined Environmenta! and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmental: Normal Period Supply Operation, Ag & Urban: Normal Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Existing Banks PP Capacity and High S. R. Flow Event Target

(Values in thousands of acre-feet)

dentters. He R e e R

Maxmum Storage Voluma (TAF)

Eaveonmental Benefiy .

71-Year Avarage 40 160 241 28 13 338 363 385 403 420 438
1028-34 Dry Perod Average 14 87 134 157 167 157 157 157 157 187 157
Dry Yea Average -3 119 284 413 480 544 602 865 682 699 T34
Crilicalty Dry Year Average L] 60 147 205 247 290 332 382 431 469 A84
Mmimum Annua [] 0 0 [} ] c o 0 o 0 0
AQ & LUrban Banefits

T1-Year Average K] -2 -2 ~10 -10 -10 -10 -10 -1 -11 -11
1628 34 Dry Perod Average =27 27 27 27 27 -27 -27 <27 B 1A 44 27
Dry Year Average -16 -16 ~18 -16 -18 -16 -16 -16 -16 -16 =18
Criticaily Dry Year Average -37 -37 37 37 37 27 37 37 -37 -37 -37
Minimum Annual [ o 0 o [ 0 o e L] [} 0

5,000
Snvipnments! Senefits
71-Year Average 31 123 180 23t 361
1828 34 Dry Penod Average 10 50 100 118 18
Dry Year Average 17 a2 20 317 627
Critcalty Dry Year Average 7 45 110 154 396
Mimsmum Anoual o 1] ] 0
A % Urban Benefits
T1-Year Average
192834 Dry Perod Average
Ory Yeer Average
Critcally Ory Year Average
Minsmum Annual 0 0 0 4 112 232 326 328 328

Maximum Storage Volume (TAF) 100 500 1,000 1,500 2,000 2,500 3,000 3.500 4,000 4,500 5,000
Erveonmenta! Benefits

T1-Year Average 21 87 140 172 194 212 229 242 255 288 a7
1828.34 Dry Penod Average 7 34 68 Tt 7 " 4l n 7 7 Il
Dry Year Average 1" 40 105 17 235 298 348 378 A0E 434 a4e
Critically Dry Year Average 4 24° 68 a2 114 137 158 180 201 223 244
Minimum Annuat L] 0 o [ o 0 o o 0 [} o
AQ & Uchan Benefits

T1-Year Average 16 64 96 116 136 148 162 174 185 19 205
1828-34 Dry Porod Average -20 6 40 53 53 53 83 53 53 5 53
Dry Year Average -1 49 88 140 177 202 217 225 232 232 232
Critcally Dry Year Average -32 =18 26 55 ” 109 150 184 225 265 305
Minimum Annual [} 0 [+] 184 326 328 3% 326 32 a2 326

Maximum Storage Volume (TAF) 100 B0 1.000 1800 2000 28500 3000 3500 4000 4800 5000

nment ¢
71-Year Average 10 45 a1 104 120 134 144 154 184 173 181
1928-34 Dry Perod Average 3 17 a5 18 18 18 13 18 13 18 138
Dry Year Average 5 18 27 51 71 %5 118 140 170 200 230
Critcally Dry Year Average 2 1 22 34 45 55 87 78 0 101 112
Miturnum Annuat [} o [} o [+ o c ] o o o
A & Urban Benefits
71-Year Average 25 81 115 144 164 181 193 203 214 222 31
1828-34 Dry Period Average -17 2 72 104 104 104 104 104 104 104 104
Dry Year Average 1 21 152 180 205 207 267 214 237 257 266
Critcally Dry Year Average ~30 7 Kl 130 183 254 316 37 402 407 430
Mrnimum Annuat [} 0 255 32 326 326 328 328 326 325 326

Run identfers p 832 - 5% R4S . . NCESD. L = M
Maximum Storage Volume (TAF) 100 800 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 8,000

Environmental Benafits

71-Year Average ] 0 0 0 4] o o o o 0 0
1828.34 Dry Period Average o [} ] o 0 o o ] o 0 o
Dry Year Average ] [\] 0 0 o [s] o L] o 0 0
Critically Dry Year Average 0 0 0 0 [} o ] [ 0 [ [
Minmum Annuat [ 2] 0 [} 0 o .0 o 0 0 [
Ag & Urban Benefils

71-Year Average N 92 135 164 184 197 208 222 229 235 240
1928-34 Dry Perod Average -14 38 104 157 157 157 157 157 157 157 157
Dry Year Average 14 121 187 208 208 208 238 260 260 260 260
Critcally Dry Year Average -28 3t 116 23 315 397 439 444 481 518 556

Mirurum Annuat 0 21 326 328 328 326 328 328 326 326 718

38
a8u8
ohfod
o2al
%09
23af
o
8Ra8
“ o
EHhod
oy o
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@ o
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Preliminary Draft -- May 12, 1997

Page NC-72

NC_RV11)LS Resuls Net

Table NC-31

Upstream of Delta Off-Stream Storage
Net Combined Environmental and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmental: Normal Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage inflow/Outflow Conveyance Capacity
With Existing Banks PP Capacity and High S.R. Flow Event Target

(Values in thousands of acre-feet)

71-Year Average

40 159 241 280 313 38 383 385 403 420 438
102834 Dry Penod Average 14 67 134 157 187 157 157 157 157 157 187
Dry Year Average 2 118 284 413 490 544 802 856 882 859 734
Critically Dry Year Average L) 60 147 205 247 290 332 a2 431 469 484
Minimum Annual [} [} 0 0 o 0 [ 0 4 ° 0

an ts

T1-Yea Average -32 -32 32 33 -33 -33 -33 -33 =35 -35 -35
192834 Dry Period Average -38 -38 -38 -28 -38 -38 -38 -38 -38 -38 -38
Dry Year Average -37 -37 -37 a7 -37 37 -37 37 37 37 ~37
Crilically Dry Year Average -37 =37 37 37 =37 -37 -37 ~37 37 37 37
Minimum Annuad 0 0 [\ [} o 0 0 [} [ 0 0

aximum Storage Volume (TAF) 100 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000

nvironment fit
71-Year Average a1 125 185 234 259 279 258 17 338 35% 364
1928-34 Dry Period Average 10 50 101 10 110 110 10 110 110 110 110
Dry Year Average 16 78 188 3z 397 442 483 524 558 598 818
Critcalty Dry Year Average T 45 110 149 182 214 238 278 317 . 354 384
Minmum Annual [ o o c [+] 0 4] o 1] o o
N his
71-Year Average -2 [+] 15 28 5 44 51 58 83 70 7%
1828-34 Dry Perniod Average -35 -22 5 7 7 7 7 7 7 7 7
Dry Year Average -28 -3 8 28 a8 65 5 95 111 125 137
Critcally Dry Year Average -3% -28 -12 -1 -] 21 33 45 55 65 78
Minimum Annuat 1 28 54 e 118 150 183 214 251 321 351

e T 4t A e X

;e
Run idenifiers

Maximum Storage Volume (TAF) 100 500 1,000 1,500 2,000 2,500 3,000 3.500 4,000 450G 5,000
Envirgnmental Benefts

71-Year Average 21 88 145 178 200 218 234 247 250 273 286
1828-34 Dry Period Average 7 34 68 82 62 82 [ 62 62 62 &2
Dry Year Average 12 38 102 181 237 268 351 379 408 435 462
Critcally Dry Yeas Average " 4 24 es 87 108 131 153 174 196 217 238
Minimum Annual 14 [} o o 0 0 o o o o Q
AQ $ Urban Benefts

T1.Yeac Average =16 16 42 81 % 88 9% 106 112 18 124
1228-34 Dry Penod Average -32 ] 25 50 50 50 50 50 50 50 50
Dty Year Average 21 22 57 - 124 149 161 168 176 179 180
Critically Ory Year Average -32 -13 16 49 70 .3 121 145 169 192 220
Mirwmum Anncal 12 58 118 180 283 353 368 37 388 388 420

Maximum Storage Volume (TAF) 100~ BOB D00 1800 2000 2600 3.000 36007 4000 4500 500

Envronmental Benefits

T1-Year Average 10 46 82 106 125 136 147 156 166 178 184
1928-34 Dry Perod Average 3 17 a5 18 18 18 18 13 18 18 18
Dry Year Average 3 18 27 51 88 101 122 142 171 199 229
Critcally Dry Year Average 2 11 22 34 45 56 87 78 20 101 112
Minmum Annuat o 0o [} 0 ] o ° 0 o [ o

n fit

T1-Year Average -10 29 58 82 o5 105 114 122 128 135 142
1828-34 Dry Percd Average -28 8 53 °3 93 83 s3 = «a L-x] @«
Ory Year Average -14 43 104 145 157 163 168 172 178 178 181
Critcalty Dry Year Average -29 1 82 103 13g 178 210 249 286 328 368
Minimum Annuat 18 88 197 350 w7 383 401 433 461 511 562
| A

Run idenithers <

Maximum Storage Volume (TAF)

T1-Year Average [} o o 4] ] 1] o 0 ] o o
19828-34 Dry Period Average ] o 0 o 0, [} 0 o o o o
Dry Year Average o 0 [} 0 o [} o o ° o o
Critccally Dry Year Average [ [} 0 0 ] 0 o o o 0 o
Minimum Annual o 0 0 o [+] [} 4] o o o o
Ag & Urban Benefits

71-Year Avarage -7 38 74 o7 108 118 127 135 143 151 157
1928-34 Dry Period Average -28 22 83 139 138 19 139 139 139 139 139
Dry Year Average -5 78 146 1 178 183 188 188 188 188 188
Crtcally Ory Year Average .27 20 90 180 208 257 307 w1 414 453 501
Mnumum Annuat 23 110 3t 358 381 423 AES 548 858 831 831
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Preliminary Draft -- May 12, 1997

Page NC-73

N3, RVIZ XS Resus. New

Table NC-32

Upstream of Delta Off-Stream Storage
Net Combined Environmental and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmental: Dry Period Supply Operation, Ag & Urban: Normal Period Supply Operation
8000 cfs Storage inflow/Outflow Conveyance Capacity
With Existing Banks PP Capacity and High S.R. Flow Event Target

{Values in thousands of acre-feet)

g

Run idenuhiers

Maximum Storage Volume (TAF)

It nafits

74-Year Average 7 84 116 139 148 152 157 183 163 163 183
1928-34 Dry Penod Average 14 L] 130 188 212 212 212 212 212 212 212
Dry Year Average a2 173 223 2713 273 2713 273 273 n n m
Critically Ory Year Average 9 ™ 182 244 205 R 365 30 388 380 399
Minsenum Annua o o 0 268 288 288 288 288 288 288 288
Ag & Urban Benefils

71-Year Average 6 L] 8 1 6 6 3 6 1] -3 s
1928-34 Dry Perod Average 18 18 18 18 138 18 18 13 18 18 18
Dry Year Average 20 20 20 20 20 20 20 20 20 20 20
Crtically Dry Year Average 12 12 12 12 12 12 12 12 12 12 12
Minimum Annuat ° o o 1] [} (<] o o 4] 0 0

Maximum Storage Volume (TAF) 100 800 1,000 1,500 2,000 2500 3.000 3,500 4,000 4.50¢ 5,000

Enmvwonmentsl Beoefits

T1-Yaar Average 20 % «° 121 135 140 144 148 152 156 157
1928-34 Dry Perd Average 10 B0 98 145 156 155 155 156 155 185 156
Dry Year Average 2 159 190 242 2n 273 273 273 27 i n
Critcally Dry Year Average 7 47 138 184 223 250 277 304 329 353 36C
Miwmum Annuas o o [} o 35 35 35 s 35 3% 35
A0 & Urban Beneflils

71-Year Average 20 55 3 -3 € 103 111 e 125 133 137
1926834 Dry Penod Average 21 a5 52 69 61 61 L3 81 &1 61 61
Dry Year Average 28 56 70 % 118 144 166 17¢ 191 201 207
Critcaliy Dry Year Average 14 22 33 52 58 89 80 ¢ 101 114 134
Minimum Annuat 0 [] ] o 54 173 293 3286 a6 326 326

Maximum Storage Voluma (TAF) 100 500 1,000 1,500 2,000 2,500 4,000 4,500 5,000
Emwronmentat Bene'ts

71-Year Averagr 14 58 a8 96 108 120 127 130 133 136 138
1028.34 Dry Penod Average 7 34 67 98 88 o8 o8 8 %8 8 98
Ory Year Average 20 112 158 183 204 240 254 259 259 259 256
Critcally Dry Year Average 4 26 1) 139 172 133 187 211 228 245 261
Minimum Annuat [ ] ] 0 Y 0 ] 0 [ 0 0
Ag & Urban Benefrs

T1-Year Average 32 80 108 129 145 158 170 182 194 204 211
1928.34 Dry Penod Average 25 51 84 107 107 107 107 107 107 107 107
Dry Yeas Average 36 89 136 178 208 220 234 241 241 241 241
Crixcally Dry Year Average 16 32 73 109 136 179 220 281 301 42 a2
Micimum Annuat o o a7 275 26 328 326 326 328 328 326
“Run identfiers

Maximum Storage Volume (TAF)

nvironment; fits

71-Year Average 7 31 53 €7 73 80 8 «® o8 104 108
1828.34 Dry Period Average 3 17 34 50 50 80 50 50 50 50 50
Dry Year Avetage 10 50 04 124 132 148 160 174 186 199 214
Critccally Dry Year Average 2 11 27 49 70 -~4 111 128 142 153 154
Minimum Annual o 4] o 0 o ] o o o o o
£2 & Uhan Benefils

T1-Year Average 41 [ 131 156 173 191 203 213 223 232 238
1928-34 Dry Psriod Average 28 &7 114 153 153 153 153 153 153 153 153
Dry vear Average 44 120 174 209 222 224 225 232 253 275 239
Cntcaily Dry Year Average 18 55 146 187 251 313 k¥e3 428 458 453 462
Mimum Annuat 0 0 326 328 326 326 326 azs 26 326 26

Run’identihers

Maximum Storage Volume (TAF) 100 500 1,000 1,800 2,000 2,500 3,000 3,500 4,000 4,500 $,000
Emnronmental Benefits

71-Year Averagr [ o e ] o [+] o 0 0 0 0
1628-34 Dry Perod Average 0 o 0 0 0 o ] 0o 0 ] [}
Dry Year Average [ 0 o 0 [ o o o o o o
Crtcally Dry Year Average 0 o [\ 0 o 0o © o} 0 [} 0
Mikmum Annual o [ o ] 0 [+} ] o o o 0
Ag & Urban Bene‘its

71-Year Average 47 108 147 176 193 208 218 23 237 242 248
1928-34 Dry Period Average 3 81 146 200 200 200 200 200 200 200 200
Dry Year Average 53 142 196 212 212 216 244 264 284 264 264
Critically Dry Year Average 20 kg4 168 285 367 443 479 489 525 562 601
Minmum Annua o o4 326 Va3 26 326 326 328 328 448 82

D-006666



Preliminary Draft -- May 12, 1997

Page NC-74

NC_RVIIAS. Resuts. Net

Table NC-33

Upstream of Delta Off-Stream Storage
Net Combined Environmental and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmental: Normal Period Supply Operation, Ag & Urban: Normal Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and High S. R. Flow Event Target

(Values in thousands of acre-feet)

Run Identliers.
Maximum Slorage Volume (TAF)

Envionmental Benelis
71-Year Average

1828-34 Dry Perod Average
Dry Year Average

Critcally Dry Year Average
Minimum Annual

Ag $ Urban Benefils .

71-Year Average -15 -16 -16 -7 ~18 -19 -19 -1 -20 -20 ~20
162834 Dry Perlod Average ~10 ~10 =10 -10 -10 -10 -10 -10 ~10 -10 ~10
Dry Year Average .38 -38 -38 -38 -38 <38 <38 -38 -8 38 38
Cntcally Dry Year Average 12 12 -12 .12 -12 -12 -12 -12 -12 -12 -12
Mirumum Apnual [} 0 ] [} [} [ 0 0 [ ] o

ARG G A
Maxi X 3,000 3,500 4,000 4,500 5,000

Enviranmental Benefits

71-Year Average 28 118 183 221 248 255 284 303 32z 33 352
1928-24 Dry Penod Average 10 50 100 114 114 114 114 114 114 114 114
Dry Year Average 12 76 183 308 394 425 467 508 &57 57 823
Crically Dry Year Avarage 6 «Q 107 148 180 210 242 274 310 355 350
Minimum Annual o [} o o] o o (] o o 0 o
Aa & Urban Benalts

T1-Year Average -2 35 86 79 L1 100 108 118 123 124 124
1928-34 Dry Penod Average -7 7 22 3 8 8 8 8 8 8 8
Dry Year Average -34 -23 -13 7 34 58 50 100 108 88 83
Créxcaty Dry Year Average -12 =12 £ 4 15 26 38 47 88 68 79
Miumum Annual o o o ] o 4] o a o &2 178

Maximum Storage Volume (TAF) 106 500 1.000 1.500 2,000 2.500 3.000 3,500 4,006 4,500 5,000
mvronmentgl it

71-Year Average 19 a3 133 163 185 202 217 229 242 283 262
1928-34 Dry Period Average 7 34 67 68 68 68 &8 &8 88 68 68
Dry Year Average a 36 o7 15¢ 227 285 331 352 378 40 414
Critically Dry Year Average 4 23 66 88 110 131 153 174 185 218 23
Minimum Annual 0 0 0 0 o ] o o 0 0 4
A0 8 Urban Benelus

73-Year Average 9 72 120 143 181 177 188 200 212 220 225
10828.34 Dry Penod Average -3 23 50 50 50 50 50 50 50 50 50
Dry Year Average -3 o 47 104 155 200 230 264 267 302 300
Critically Dry Year Average ~12 -7 16 35 56 ” 98 120 150 191 231
Minimum Annual 0 [} [} 0 9 174 363 363 363 383 363

Maximum Slorage Voiume (TAF)

Envronmenta! Benefis

71-Year Average 10 44 76 9% "M 123 133 143 152 156 156
1928-34 Dry Period Average 2 17 30 18 18 18 18 18 18 18 18
Dry Year Average 5 16 24 45 67 °0 12 135 150 169 178
Critically Dry Year Average 2 10 21 32 43 54 .3 7% a7 98 109
Mirmum Annual 0 0 0 ] [} [} ] [} o [} [}
Aa § Urban Benefits

T1-Year Average 19 100 155 184 211 228 248 284 272 280 2938
1828-34 Dry Period Average o 38 88 3 o8 98 o2 &8 L] 98 S8
Dry Year Average ~27 38 153 231 282 328 345 352 3850 382 416
Critally Dry Year Average -12 3 82 100 135 196 255 311 37t 403 418
Minumum Annual o 0 o 150 363 383 3863 363 363 363 €3

o e e s o e -
ifiers
Maximum Storage Volume (TAF)

Envronmentsl Benefits

T1-Year Average [} ] o 1] o 4] o o [} ] 0
1928-34 Dry Period Average o 0 ° 0 o o o o 0 [} o
Dry Year Average [} 0 0 [} 0 o 0 M 0 o ]
Critcalty Dry Year Average [} o o 0 0 ° ) 0 o I 0
Minimum Annual 0 0 o Q 0 o o [ o o 0
Ar § Liban Benetits

71-Year Average 28 123 178 212 37 261 280 297 314 3zt 27
1928-34 Dry Period Average 3 55 120 156 150 150 150 150 150 150 150
Dry Year Average ~24 91 227 305 333 349 377 418 434 434 434
Critcally Dry Year Average -12 24 106 179 262 343 407 445 457 492 527
Minmum Annual 4] ] 87 363 383 363 363 363 363 363 363
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Preliminary Draft -- May 12, 1997

Page NC-75

NE_RVIAXLS Besubs Net

Table NC-34

Upstream of Deita Off-Stream Storage
Net Combined Environmental and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmental: Dry Period Supply Operation, Ag & tUrban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and High Sacramento River Flow Event Target

{Values in thousands of acre-feet)

Run igeniiers. Aoy NCIRE NCYAOX TR - RO, ) i

Maxmum Slorage Volume (TAF) 100 500 1,000 500 2,000 2,500 3,000 3,500 4,000 4,500 5,000
Envronmental Runafitg

71-Year Average 2 85 116 140 147 152 158 183 164 184 164
1828-34 Dry Period Average 14 86 130 188 200 200 200 200 200 200 200
Ory Year Average 41 187 230 282 288 288 288 288 288 288 288
Criticalty Dry Year Average 8 64 174 23 268 303 340 374 382 382 382
Miumum Annual 0 ) [} 275 289 289 i 288 200 28 289
T1-Year Average ~43 -44 44 A5 45 45 45 45 -45 45 -5
1928-34 Dry Penod Average e} -8 -8 -8 -8 -8 -8 -8 -8 -8 -8
Dry Year Average 27 -27 -27 -27 27 27 27 27 -27 -27 27
Crilically Dry Year Average 18 18 18 kZ-3 18 18 k! ki3 18 18 12
Minimum Annust 0 ] o [ o 3 o o 4] [} o

A Al NoX8e - H

Maxumum Storage Volume (TAF) 100 500 1,000 1.500 2,000 2.500 3,000 3,500 4.000 4,500 5,000
Envionmentat Bonefits

71-Year Average 2 % 100 122 138 140 144 148 152 156 158
1828-34 Dry Penod Average 10 50 ] 145 145 145 145 145 145 145 145
Dry Yea Average 31 164 208 247 281 287 287 287 287 287 237
Critcally Dry Year Average 6 45 124 18¢ 208 227 251 278 305 334 346
Minimum Annual o [ a o o o o © o [} 0
Ag & Urban Benefits

T1-Year Average <32 -3 1 25 35 44 5 58 [ 70 -7
1828-34 Dry Period Average -5 8 25 38 3 38 3 32 38 38 33
Ory Year Average 223 4 n 62 23 114 137 158 174 185 199
Critcally Dry Year Average 19 28 42 56 68 78 88 - 13 128 144
Mimmum Annus 2 20 45 7 108 187 270 351 368 376 372

N identitiers -
Maumum Storage Volume (TAF) 100 500 1,000 1,500 2,000 2,500 3,000 3,500 4,00¢ 4,500 5,066

Envronmentat Benelits

71-Year Average 14 58 a2 98 110 122 128 131 134 137 14C
1928-34 Dry Penod Average 7 34 87 o o6 o6 0% 96 95 9 =
Ory Year Average 20 110 172 194 215 245 266 270 270 270 270
Critcally Dry Year Average 4 24 87 125 166 185 182 195 214 232 250
Minimum Annual 0 0 o o o ] o o ] [ o
Ag & Urban Benefits

71-Year Average -25 14 43 82 78 90 101 113 124 131 138
1928.34 Dry Penod Average 2 25 58 83 83 <] 83 a3 83 83 83
Ory Year Average -5 41 100 159 200 225 241 257 274 285 288
Critcaty Dry Year Average 21 40 76 100 133 153 193 223 253 283 314
Minimum Annual 6 44 94 25 368 371 375 70 382 388 290

Run identfiers. -

Marumum Storage Volume (TAF)

Enveanmental Benefits

T1-Year Average 7 32 55 87 74 81 a7 3 100 105 110
1628-34 Dry Period Average 3 17 34 49 49 49 48 49 49 48 49
Dry Year Average @ 49 o« 126 141 151 165 178 193 208 220
Critically Dry Year Average 2 10 25 48 57 78 2] 120 139 145 146
Miumom Annual 0 o o 7] o o o [ o 4 o
40 & Urban Renefits

Ti-Year Average -18 3 &5 -] 108 12z 133 144 151 159 163
1928-34 Dry Perad Average 2 40 a7 127 127 127 127 127 127 127 127
Dry Year Average -7 8 1%4 216 242 284 288 281 204 208 288
Crilccally Dry Year Average 22 56 109 1?0 212 256 301 341 375 420 448
Mirnum Annual 1" 68 288 370 375 380 385 398 423 487 558

Run identiers

A 33 . N
Maximum Storage Volume (TAF) 100 500 1,00C 1,500 2,000 2,500 3,000 3,500 4,000 4500 5,00C
maconment: nefits
71-Year Average o 0 o o ] [} o 4 4] [} o
1928-34 Dry Perd Average 0 0 0 1] o o 0 [+ o ] o
Dry Year Average 0 0 0 o [} 0 -] o 0 [} [+]
Critical'y Dry Year Average )] [+] ] [+ o ] 0 0 ] V] o
Mizmaum Annuat [} 4] 0 o ] o o [} o 0 o
t-3 an Benslis
71-Year Average -13 42 81 108 124 136 146 155 161 166 17
1828-34 Ory Period Average 5 54 17 172 172 172 172 172 172 172 172
Ory Yex Average 1 121 204 241 249 258 268 268 268 268 268
Critcally Dry Year Average 26 75 154 237 2% 351 400 458 494 528 562
Mirsmum Anntad 16 125 388 kY] 3a3 387 450 540 70 810 810
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Preliminary Draft -- May 12, 1997 Page NC-76

Table NC-35

Upstream of Delta Off-Stream Storage
Net Combined Environmental and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmental; Normal Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and High S. R. Flow Event Target

{Values in thousands of acre-feet)

A I T N

Environmentsl Benefits

T1-Year Average a7 154 235 278 304 329 355 377 365 412 428
19828-34 Dry Period Average 14 67 134 154 154 154 154 154 154 154 154
Ory Year Aversge 15 111 2m 403 478 53t 585 839 865 887 740
Crilicaity Dry Year Average 8 57 143 198 238 281 324 388 427 A8S 477
Minmum Annual [} o o [ a o o o 0 o ]

an, fit;

71-Year Average -85 46 65 -87 88 £ B9 £9 -70 -70 -70
1028-34 Dry Perod Average 28 -28 28 -28 28 -28 28 .28 28 28 28
Dry Year Average -74 -74 -74 -14 =74 -74 =74 -74 -T4 -T4 <74
Criticalty Dry Yaar Average 7 17 17 -17 -17 -47 17 -17 -7 -17 7
Mingmum Annual [ [ [} ] 0 o 0 4] 0 o o0

R 3 F X
Maxsnum Slorage Volume (TAF) 100 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000
33 { it nefils

T1-Yaar Average 28 121 187 225 250 270 285 308 327 342 354
19828-34 Dry Penod Average 10 50 101 107 107 107 107 107 107 107 107
Dry Year Average 12 70 185 299 322 424 485 508 546 574 597
Critcally Dry Year Average 6 42 17 143 175 206 238 269 308 348 370
Minmum Annual 0 0 [ ] 0 C 0 [ [ 0 0
7i-Year Average 54 -29 ~10 4 13 21 28 3z 42 48 49
1928-34 Dry Period Average -25 -11 6 1% 16 186 18 1% 18’ % 16
Dry Year Average &8 41 -24 5 31 49 70 80 113 130 121
Critically Dry Year Average -16 -7 5 1¢ 30 43 &5 85

Minmum Annual 2 20 43 89 94 119 147 24

"Run Identdwers.

Mayximum Storage Volume (TAF) 100 600 1,000 1,500 2,000 2,500 3,00¢ 3,500 4,000 4,500 5,00C
Envronmental Benafits

71-Year Average 19 85 128 1 191 207 223 237 249 250 26¢
1928-34 Dry Period Average 7 34 68 &0 €0 80 60 60 60 60 60
Dry Year Avarage 8 32 84 162 224 27% 334 364 382 408 414
Critcally Dry Year Average 4 2 85 82 104 125 147 168 169 210 231
Minimom Annual o [ o [} [ ] 0 o o o []
Ag & Urban Benefts

71-Year Average A6 -9 22 42 60 72 85 26 108 13 120
1828-34 Dry Period Average -22 5 38 61 61 61 81 (3] 81 61 61
Dry Year Average 60 10 48 96 14¢ 174 196 213 229 236 240
Critrcally Dry Year Average -14 5 41 T4 L74 128 159 188 218 248 rigs
Minumum Annual 6 43 9 172 33 n 375 378 382 388 ki)

Maxkmum Storage Volume (TAF)
Efwironmentat Benefits
71-Yoar Average 10 44 7 101 115 128 138 148 157 165 173
1928-34 Dry Period Average 3 17 35 18 18 18 18 18 12 18 13
Bry Year Average 5 16 24 48 kAl 0 111 133 183 183 222
Critcally Dry Year Average 2 10 21 32 43 54 &5 75 87 28 108
Minimum Annuat [ ] 0 [} o [ o o L] [:} [
nefits
71-Year Average -39 1} 43 89 87 101 113 123 13 137 144
1928-34 Dry Period Average -18 20 66 108 108 105 105 105 105 105 105
Dry Year Average -83 33 13 168 193 ki3 215 225 237 237 238
Critcally Dry Year Average -12 22 7% 135 179 223 267 305 k) 3%0 432
Minimum Annual 11 67 209 370 375 380 386 401 443 510 581
| PR e
Run identbers
Maximum Storage Volume (TAF)

nvironment: nefts

71-Year Average 0 4] o 0 ] 0 o o 0 [} ]
1028-34 Dry Period Average 0 o 0 [} o 0 o ] o o o
Dry Year Average o o o 0 0 ] 0 0 0 [} 0
Critically Dry Year Average ° 1] 4] o o 0 o o o Q 4]
Muwmum Annuat o o o 4 o ] o o o [} o
Ag & Urban Benefits .

71-Year Average 35" 21 o2 89 108 119 130 140 146 151 156
19268-34 Dry Pericd Average 16 34 88 152 152 152 182 152 152 182 152
Dry Year Average -45 kel 163 208 219 228 238 228 238 238 238
Critcally Dry Year Average -2 43 121 208 265 320 368 433 471 504 538
Minumum Anmat 15 -4 64 378 383 397 450 540 645 810 810

NC_RVISXLS Resuts. Net

u
g4
L]
g8

N[N RN OB OB O OBN O AW O BN OBN O OWR OB RN W O W W O O

D-006669



-

ihwda |

i
-‘

Preliminary Draft -- May 12, 1997

NI _AVISXLS Resuly Net

Table NC-36

Upstream of Delta Off-Stream Storage
Net Combined Environmental and Ag & Urban
Water Supply Benefits versus Storage Volume

Environmental: Dry Period Supply Operation, Ag & Urban: Normal Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and High S. R. Flow Event Target

{Values in thousands of acre-feet)

Py S A M cation & ) - I ik

= T
NCI508 <HC1608 . HGIST0 «NCIB1T

Run idenlners

Maimum Storage Volume (TAF) 100 500 1000 1,500 2,000 2500 3.000 3,500 4,000 4,500 5,000
e fit

T1-Year Average 27 85 18 140 147 152 158 183 154 184 164
1928-34 Dry Period Average 14 s 130 188 200 200 200 200 200 200 200
Dry Year Averags 41 187 230 282 288 238 288 288 288 288 288
Critically Dry Year Average 8 84 174 233 268 303 340 374 382 382 382

Annua o Q [} 2715 239 289 289 T 288 288 288 289

neflis

74-Year Average 9 8 8 ] 6 8 € s 6 [ &
1928-34 Dry Perwd Average 10 10 10 10 10 10 10 10 10 10 10
Dry Year Average 12 12 12 12 12 12 1 k4 12 12 12
Critically Dry Year Average 23 23 2 - B 23 23 23 3 23 23 23
Minimum Annua! o 1] L] 0 o o o o o 0 o

Maxsmum Siorage Volume (TAF) 100 500 1,000 1,600 2,000 2,500 3,000 3,500 4,000 4,500 5,000
Envronmental Benefits

71-Year Average 21 ™ 100 122 135 140 144 148 152 156 156
1928-34 Dry Perod Average 10 50 L] 144 144 144 144 144 144 144 144
Dsy Yaar Average 3 164 206 246 280 286 286 285 286 286 28¢
Critcally Dxy Year Average 6 44 123 188 208 226 253 280 307 333 349
Minumum Annual 0 o o [} o o o ° o [} o

nefits

71-Year Average 21 58 2 108 123 128 136 142 149 156 164
1928-34 Dry Perioa Average 13 27 44 2 a2 32 32 a2z 32 32 32
Dry Year Average 15 25 a. 3] «2 112 133 152 172 162 206
Cniticaily Dry Year Average 23 23 28 39 49 80 7 81 « 103 13
Miurmum Anrual o [¢] 0 © 0 0 0 72 188 308 382

Run identiiers

Maximum Storage Volume (TAF) 100 500 1,000 1,500 2,000 2,500 3,000 3.500 4,000 4,500 5.00C
Emvronmental s
71-Year Average 14 - 82 o7 108 121 128 131 134 136 13¢
1928-34 Dry Perod Average T 34 67 95 95 8s o5 s o5 85 o5
Dry Year Avarage 20 110 171 192 214 243 265 270 270 270 270
Cnixcally Dry Year Average 4 24 86 122 164 187 185 185 210 227 244
Minimum Annuat o ] ] o o o [+ L] o [ ]
£g & Urban Benefi
Ti-Year Average a2 % 142 165 185 198 211 224 235 248 260
4928-34 Dry Perod Average 186 43 ™ 80 50 &0 80 & 80 L 80
Dry Year Average 18 49 103 184 23 264 305 339 387 ase 402
Critically Dry Year Average 23 28 54 77 o8 19 140 172 212 253 293
. Minmum Annual [} o o 1] 170 383 383 3683 363 363 363

Run Icentdiers.

Maximum Storage Volume (TAF)

Epvronmentat Benefits

7i-Year Average T 32 54 o6 73 k'l 85 82 o 103 108
1828-34 Dry Penod Average 3 17 34 49 49 49 49 49 49 4as 49
Ory Year Average 9 490 82 122 136 150 164 178 192 200 212
Crtically Dry Year Average 2 10 25 45 55 69 88 10 130 143 143
Minsmum Annual o o ] o o o 0 o 0 o o
40 & Urban Benefis

71-Year Average 43 123 176 206 228 245 264 283 2% 313 a5
1928-34 Dry Perad Average 20 59 108 125 125 125 125 125 125 125 125
Dry Year Average 21 0 211 283 333 375 399 “7 419 44T 484
Cntically Dry Year Average 23 37 96 138 178 237 287 356 416 440 440
Minimum Annual ] 0 [ 281 363 363 k3 383 363 383 363
Run idenliters X

Maximum Storage Volume (TAF}

Envronmental Benefits

71-Year Average o [} o 1] 2] o ] [ ° ] 0
1828-34 Ory Period Average s} [} o ] 0 L] o ] o o o
Dry Year Average (4] 0 [} ] (1] ] o o [ 0 [}
Crilcally Dry Year Average o 0 ] [ [+ 0 0 o o [} 0
Minsmum Annua! o o [ o [} 0 0 o ] [+] o
n fis
T1-Year Average 51 148 198 230 255 278 298 315 330 336 342
1928-34 Dry Period Average 23 75 139 188 168 169 169 169 169 169 169
Dry Year Average 26 140 271 342 370 384 413 444 482 4£2 462
Crtxally Dry Year Average 23 58 139 213 2% 377 421 487 are 516 564
Minimum Annua o ] 203 363 363 383 383 363 363 363 363
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Figure NC-9

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Normal Period Supply Operation, Ag & Urban: Normal Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Existing Banks PP Capacity and Low S. R. Flow Event Target

Plot A, 71-Year Average Annual

Plot B. 71-Year Average Annual

Environmental Delta Outfiow Ag & Urban Water Supply Benefits
6,500
8,300
T E 8,100
é ) 3
E £ 5900
|
3,700 5,700 y !
| ' | |
3,500 5,500 |
0 1,000 2,000 3,000 4,000 5.000 0 1,000 2,000 3,000 4,000 5,000

Maximum Storage Volume (TAF)

Plot C. Critical Year Average Annual
Environmental Delta Outflow

[TAFfyear}

Maximum Storage Volume (TAF}

Plot D. Critical Year Average Annual
Ag & Urban Water Supply Benefits

2500 ! ; / ! 2500 : : ; : :
o 1,000 2.000 3,000 4,000 5,000 0 1,000 2000 3000 4000 5000
Maximum Storage Volume (TAF) Maximum Storage Volume (TAF)
Piot E. Minimum Annua! Plot F. Minimum Annual
Environmental Delta Outfiow Ag & Urban Water Supply Benefits
4,500 - ' — 4,500 . -
' l l ! |
4,000 i 4,000 —
| ' *
T 3500 ! | | T 350 ;
2 i { ‘ £ ‘ ’
i | ! & |
£ 3000 i 5 £ 300 l !
2500 — 2500 PN St e LT
T | G N S N
2,000 } ; 2,000 | ‘ ! ;

[} 1.000 2,000 3.000 4,000 5,000
Maximum Storage Voiume (TAF)

Facilities Allocation Factor:

Q 1.000 2,000 3,000 4,000 5,000
Maximum Storage Volume (TAF)

,,,,,, 75% e 100%

Note 0% Facilities Aflocation Factor indicates entire storage dedicated to environmentat water supply
100% Facilties Allocation Factor indicates entire storage dedicated to ag & urban water supply
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Page NC-79

Figure NC-10

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Dry Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage inflow/Outfiow Conveyance Capacity
With Existing Banks PP Capacity and Low S.R. Flow Event Target

Plot A. T1-Year Average Annual

Envir | Delta Outf)
4,500 }
| I
§ 4,100 % ! l |
3,700 ! : 4{
; ! i
L T
o I
[ 1,000 2,000 3,000 4,000 5000

Maximum Storage Volume (TAF)

Plot C. Critica! Year Average Annual
Environmental Delta Outfiow

4500 \

3 : ;
£ e
= -~
e | e AT
i
2,500 1~ } ! ;
0 1,000 2000 3000 4,000 5000
Maximum Storage Volume (TAF)
Piot E. Minimum Annual
Environmental Delta Outfiow
7
k3
o
2

[ 1000 2000 3000 4000 5,000
Maximum Storage Volume (TAF)

Facilities Allocation Factor:

—-——-50%

(TAFHyear)

8,500

6,300

5500

(TAF/year)

Piot B. 71-Year Average Annual
Ag & Urban Water Supply Benefits

|

:

R
(] 1,000 2,000 3.000 4,000 5,000
Maximum Storage Volume (TAF)

Piot D. Critical Year Average Annual
Ag & Urban Water Supply Benefits

4,000

I

1} 1,000 2,000 3.000 4,000 5.000
Maximum Storage Volume {TAF)

Piot F. Minimum Annuat
Ag & Urban Water Supply Benefits

4,500

4,000

3,500

(TAF/ysar)

3.000

2,500

i

2,000
0 1000 2000 3,000 4000 5000

Maximum Storage Voiume (TAF)

Note 0% Facilthes Allocation Factor indicates entwe storage degicated to environmental wates Supply
100% Faciites Alacation Factor indicates entire storage dedicated o ag & urban wates supply.
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Figure NC-11

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Normal Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Existing Banks PP Capacity and Low S.R. Flow Event Target

Plot A. 71-Year Average Annual Piot B. 71-Year Average Annuat
Environmental Defta Qutfiow Ag & Urban Water Supply Benefits
6,500
8,300
E i 6,100
z £
é £ 5900
5700 :
|
3.500 ; 5,500
[ 1,000 2,000 3,000 4.000 5,000 o 1,000 2,000 3.000 4,000 5,000
Maximum Storage Volumae (TAF) Maximum Storage Volume (TAF)
Plot C. Critical Year Average Annual Plot D. Critical Year Average Annual
Environmentai Delta Outflow Ag & Urban Water Supply Benefits
L L T ——
| !
oo
4,000 L : i
g i 5
2 3500 .%
g g i
3.000 3.000 . |
H . | .
i i i l i
2500 : ; 2500 | ! ! .
4 1000 2000 3000 4000 5000 0 1,000 2000 3000 4000 5000
Maximum Storage Volume (TAF} Maximum Storage Volume (TAF)
Plot E. Minimum Annua! Plot F. Minimum Annual
Environmental Deita Outflow Ag & Urban Water Supply Benefits
4.500 . ' ] - 4,500 '
4,000 ‘ . | X 4,000
| i ! ;
E 3,500 ! l ! i g 3,500
< 3000 | ; ; ‘ £ 3000
S ' ‘ t i e - i
2,500 4. * : 2,500 |
T T !
2,000 ! l . ; 2,000 |
0 1000 2000 3000 4,000 5000 ] 1,000 2000 3,000 4000 5000
Maximum Storage Volume (TAF) Maximum Storage Volume (TAF)
Faciliies Allocation Factor:
—0%  eeeees 25% ——50% e 75% ——— 100%

Note 0% Facilimes Allocation Factor indicates entire storage dedicated to environmental water supply
100% Facimes Allocabion Facior mdicates entire storage dedicated 1o ag & urban water supphy
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Page NC-81

Figure NC-12

Upstream of Delta Off-Stream Storage
Combined Environmental - Ag & Urban Water Supply Benefits

Environmental: Dry Period Supply Operation, Ag & Urban: Normal Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Existing Banks PP Capacity and Low S.R. Flow Event Target

Piot A, 71-Year Average Annual

Environmentat Delta Outflow
4.500 l - [ T ™
- IR
‘E‘ ;
B 300 o B R e s :
I
3.500 : | H

[4 1,000 2,000 3,000 4,000 5,000

Maximum Storage Volume (TAF}

Plot C. Critical Year Average Annua!
Environmental Delta Outfiow

I R
|

{TAFfysar)

¢ 1.000 2.00¢ 3,000 4.000 5.000

Maximum Storage Volume (TAF)

Plot E. Minimum Annual
Environmental Delta Outfiow

(TAFtyear)

o 1.000 2000 3000 4,000 5000

Maximum Storage Volume (TAF)

Facilities Allocation Factor:

Plot B, 71-Year Average Annua!

Ag & Urhan Water Supply Benefits
k=3
o
£
(=4
[ 1,000 2,000 3,000 4,000 5,000
Maximum Storage Volume (TAF)
PlotD. Critical Year Average Annual
Ag & Urban Water Supply Benefits
4,500
4,000
=
-
.% 3,500 d
< i )
£ ! i
: ¢ !
3,000 : -
i i ' |
L !
o 1,000 2000 3000 4000 5000
Maximum Storage Voiume (TAF)
Plot F. Minimum Annual
Ag & Urban Water Supply Benefits
4,500 T
] | !
: ; ! :
4,000 ! +
i
§ 3500
£
g 3,000
2,500
7,
2,000
0 1000 2000 3000 4000 5000
Maximum Storage Volume (TAF)
-—-50% - 75% e 100%

Note 0% Facilties Aiocation Factor indicates entire storage dedicated to environmental water supply
100% F acilties Aliocation Factor indicates entire storage dedicated to ag & urban water supply
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Figure NC-13

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Normal Period Supply Operation, Ag & Urban: Normal Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and Low S. R, Flow Event Target

Plot A. 71-Year Average Annual
Environmental Delta Outfiow

Plot B. 71-Year Average Annual
Ag

& Urban Water Supply Benefits

4,500
4,300
T 4100 T
£ :
£ 390 £
3,700 , ’
3,500 ; : i
0 1,000 2,000 3,000 4,000 5,000 0 1,000 2,000 3,000 4,000 5.000
Maximum Storage Yolume (TAF) Maximum Storage Volume (TAF)
Plot C. Critical Year Average Annual Plot D. Critical Year Average
Environmental Delta Outflow Annual
& n T i n
4500 : 4500 - Ag lUrba VIVate Supply Be' eﬁts_m‘
1 H '
4,000 E
H H ol ,
£ P o ful b 22 -
< < . | i
£ = ’ ! i i i
3.000 : !
‘ ' i . f
I . i | i
2,500 : : ]
0 1000 2000 3000 4000 5000 o 1000 2000 3000 4000 5000
Maximum Storage Volume (TAF) Maximum Storage Volume (TAF)
Piot E. Minimum Annual Plot F, Minimum Annual
Environmental Delta Outflow Ag & Urban Water Supply
Benefits
4,500 . 4,500 ; , 1
: i | i ; i t
ool L 1] s a0 —
§ ool - ol ||
£ Co P £ i :
< 3,000 1 3,000 S
=4 [ \ I ) i T
2,500 4 ; . 2,500 — i = =
[ T 2 PR
2,000 ' ; 2,000 : — ;
[} 1000 2000 3000 4,000 [ 1,000 2000 3,000 4000 5000
Maximum Storage Volume (TAF) Maximum Storage Volume (TAF)
Facilites Allocation Factor:
—_—0% eseees 25% - —-50% S T5% e e 100%

Note 0% Facilities Allocation Factor indicates entre storage dedicated to environmenta! water supply
100% Facilties Allocation Factor indicates entire storage dedicated to ag & urban water supply
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(YAFtysar)

Figure NC-14

Upstream of Delta Off-Stream Storage

Combined Environmental - Ag & Urban Water Supply Benefits

Environmental: Dry Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and Low Sacramento River Flow Event Target
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Faciliies Allocation Factor:

e 50%

—— 0%

0% Facities Aliocation Factor indicates entire storage dedicated to envonmental water supply
100% Facilties Allocation Factor ndicates entire storage dedicated 10 ag & urban water supply.

Note
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(TAFlysar)

Figure NC-15

Upstream of Delta Off-Stream Storage
Combined Environmental - Ag & Urban Water Supply Benefits

Environmental: Normal Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and Low S. R. Flow Event Target

Plot A. 71-Year Average Annual
Environmental Delta Cutflow
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Note 0% Facities Alocation Factor indicates entire storage dedicated to environmental water suppty

100% Faciliues Aflocation Factor indicates entire Storage dedicated to ag & urban water supply
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NZ_RVOE 4.

TET

{TAFfysan)

Figure NC-16

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Dry Period Supply Operation, Ag & Urban: Normal Period Supply Operation

5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and Low S. R. Flow Event Target

Plot B. T1-Year Average Annual
Ag & Urban Water Supply Benefits

Piot A. 71-Year Average Annual
Environmental Delta Outfiow
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Note 0% Facilties Aliocation Factor indicates entire storage dedicated to environmental water supply
100% Facitties Allocation Factor indicates entire storage dedicated to ag & urban water supply
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Figure NC-17

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Normal Period Supply Operation, Ag & Urban: Normal Period Supply Operation
5000 cfs Storage inflow/Outflow Conveyance Capacity
With Existing Banks PP Capacity and High S. R. Flow Event Target

Plot A. 71-Year Average Annual Plot B. 71-Year Average Annual

Note 0% Faciliues Allocation Factor indicates entire storage dedicated to environmental water supply
100% Facilties Aliocation Factor indicates entre storage dedicated 1o ag & urban water suppty
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Figure NC-18

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Dry Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Existing Banks PP Capacity and High S.R. Flow Event Target

Plot A. T1-Year Average Annua!}

Piot B, 71-Year Average Annual

Envir | Delta Qutfl Ag & Urban Water Supply Benefits
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Figure NC-19

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Normal Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Existing Banks PP Capacity and High S.R. Flow Event Target
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Figure NC-20

Upstream of Delta Off-Stream Storage
Combined Environmental - Ag & Urban Water Supply Benefits

Environmental: Dry Period Supply Operation, Ag & Urban: Normal Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity -
With Existing Banks PP Capacity and High S.R. Flow Event Target

Plot A. 71-Year Average Annuai Plot B. 71-Year Average Annual
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Figure NC-21

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Normal Period Supply Operation, Ag & Urban: Normal Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and High S. R. Flow Event Target
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Figure NC-22

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Dry Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and High Sacramento River Flow Event Target
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Figure NC-23

Upstream of Delta Off-Stream Storage
Combined Environmental - Ag & Urban Water Supply Benefits

Environmental: Normal Period Supply Operation, Ag & Urban: Dry Period Supply Operation
5000 cfs Storage Inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and High S. R. Flow Event Target
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Figure NC-24

Upstream of Delta Off-Stream Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Dry Period Supply Operation, Ag & Urban: Normal Period Supply Operation
5000 cfs Storage inflow/Outflow Conveyance Capacity
With Expanded Banks PP Capacity and High S. R. Flow Event Target
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Initial Sensitivity Evaluation of Operational Parameters and Storage Capacities
Using the CALFED Post-Processing Operations Model

South of Delta Off-Aqueduct Storage Facilities

COMBINED ENVIRONMENTAL -- AGRICULTURAL AND URBAN WATER SUPPLY
EVALUATION

Introduction

Environmental water supply benefits from new south of Delta storage facilities would be
achieved by instituting an exchange with south of Delta agricultural and urban water users. Delta
water would be diverted to new storage facilities during times of high flows and concurrent low-
impacts to the Delta ecosystem. Under the exchange arrangement, stored water would be
released from the new storage facilities to meet existing downstream agricultural and urban water
supply needs. In return, agricultural and urban water users would forego a like amount of
exports that would have occurred from the Delta. This exchange would take place when
additional flows were needed for environmental purposes in the Delta.

Agricultural and urban water supply benefits from new south of Delta storage facilities would be
achieved in a similar manner. As described above, Delta water would be diverted for storage
during times of high flows and concurrent low-impacts to the Delta ecosystem. This stored water
would be released directly for use during periods of need. As opposed to storage releases for
environmental purposes, there would be no direct exchange for increased Delta flows through
new limits in Delta pumping. The capacity of the new storage facility, rules governing
diversions into storage, and operational goals (e.g. maximum normal period supply or maximum
dry period supply) all affect the magnitude of potential water supply benefits for environmental
or agricultural and urban purposes.

The CALFED spreadsheet operations model was used to evaluate effects of various operational
rules and physical capacities of new south of Delta storage facilities on potential combined
environmental -- agricultural and urban water supply benefits. In preceding studies, separate
evaluations were conducted to identify potential benefits from south of Delta storage facilities
dedicated to environmental water supply and agricultural and urban water supply. In each of
these studies, four sets of parameters were developed which collectively bracket ranges of
potential operations. These four sets of parameters define two operational goals implemented
under two external conditions.

The first operational goal modeled is to maximize supplies over normal hydrologic periods. This
goal is achieved by imposing no storage carryover requirement and releasing water from storage
whenever unmet demand exists. A by-product of this type of operation is that supplies in storage
are often depleted when entering critically dry periods. The second operational goal is to
maximize supplies in the driest years of normal hydrologic sequences. This goal is achieved by
imposing carryover requirements or limiting the amount of water delivered from storage in any
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given year. While this type of operation usually results in relatively larger quantities of water in
storage for use during extended dry periods, overall long-term water deliveries are diminished.

The two external conditions considered in this evaluation address the capacity of Banks Pumping
Plant, the State Water Project Delta pumping facility. Capacity of Banks Pumping Plant
significantly affects storage operations under both the normal period supply and dry period
supply operational goals considered in this evaluation. Under the first external condition,
existing Banks Pumping Plant capacity is assumed. Under the second external condition, an
expanded Banks Pumping Plant capacity as proposed in the Department of Water Resources
South Delta Improvements Plan is assumed.

Because either environmental or agricultural and urban storage could be operated for either
Normal Period Supply or Dry Period Supply, a total of eight operation conditions were evaluated
in this study. These eight operation conditions, defined by the two operational goals for each
water supply type under the two Banks Pumping Plant capacities, are described in Table SC-1.

In this evaluation, a facilities allocation factor was used to direct the portion of storage capacity
and inflow/outflow conveyance capacity dedicated to environmental water supply and
agricultural and urban water supply purposes. This facilities allocation factor was defined such
that O percent indicates all facilities are dedicated to environmental purposes while 100 percent
indicates that all facilities are dedicated to agricultural and urban water supply purposes. Any
factor ranging from 0 to 100 percent may be input into the model. Under the assumptions built
into the model, the storage capacity for either purpose (total capacity multiplied by the
appropriate facilities allocation factor) always remains dedicated to that purpose alone. On the
other hand, the inflow/outflow conveyance capacity for either purpose is only dedicated as a first
priority to that purpose. If conveyance capacity dedicated to either environmental or agricultural
and urban purposes is not in use, it may be employed for the other purpose. To evaluate
combined environmental - agricultural and urban water supply operations, the parameter sets for
the eight operation conditions described in Table SC-1 were employed to estimate water supply
benefits under facilities allocation factors of 0, 25, 50, 75, and 100 percent and maximum storage
capacities ranging from 100 taf to 3.0 maf.

As described in previous evaluations, in these studies 2 minimum Delta outflow target of

12,000 cfs for the months of January through June is used as a surrogate for environmental water
demands. Because the CALFED spreadsheet operations model uses a monthly time step, more
detailed evaluation of flows is not possible with this tool. However, in actual operation, the
volume of water released from storage towards the 12,000 cfs target might be used to create
higher pulses of flow for shorter durations, if this operation was deemed more environmentally
beneficial.

Using this target minimum Delta outflow surrogate approach, environmental water supply
benefits are measured in this evaluation by averaging monthly flow rates up to a maximum of
12,000 cfs for January through June of each water year. Any flow above 12,000 cfs is not
counted as part of the environmental water supply benefits. Note that the result of this

"D—0066809

- -2 -

D-006689



Preliminary Draft -- May 12, 1997

Page SC-3

Table SC-1
Bracketing Operational Conditions

Condition

Description

1

xistin nks Pumping Plant i
Environmental Storage: Normal Period Supply Operation
ricultural and Urban St : Normal Period eration
This condition assumes that diversions to south of Delta storage are limited by
existing Banks Pumping Plant capacity and that both environmental storage and
agricultural and urban storage is operated to provide maximum supplies over
normal hydrologic periods.

Existing Banks Pumping Plant Capacity

nvironmental Storage: i ly Operation
Agricultural and Urban Storage: Dry Period Supply Operation
This condition assumes that diversions to south of Delta storage are limited by
existing Banks Pumping Plant capacity and that both environmental storage and
agricultural and urban storage are operated to provide maximum supplies in
critically dry years.

Existing Banks Pumping Plant Capacity

Environmental Storage: Normal Period Supply Operation

Agricultural and Urban age: Dry Peri ly Operation

This condition assumes that diversions to south of Delta storage are limited by
existing Banks Pumping Plant capacity, environmental storage is operated to
provide maximum supplies over normal hydrologic periods, and agricultural and
urban storage is operated to provide maximum supplies in critically dry years.

Existing Banks Pumping Plant Capacity
Environmental Storage: Dry Period Supply Operation
Agricultural and Urban Storage: Normal Period Supply Operation

This condition assuraes that diversions to south of Delta storage are limited by
existing Banks Pumping Plant capacity, environmental storage is operated to
provide maximum supplies in critically dry years, and agricultural and urban
storage is operated to provide maximum supplies over normal hydrologic periods.
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Table SC-1 (Continued)
Bracketing Operational Conditions

Condition , Description
5 Expanded Banks Pumping Plant Capacity
Environmental Storage: Normal Period Supply Operation
ricultur d Urban Storage: N i 1 tion

This condition assumes that diversions to south of Delta storage are supplemented
by an increased Banks Pumping Plant capacity as proposed in the Department of
Water Resources Interim South Delta Improvement Plan and that both
environmental storage and agricultural and urban storage are operated to provide
maximum supplies over normal hydrologic periods.

6 Expanded Banks Pumping Plant Capacity

Environmental Storage: Dryv Period Supply Operation
ricultural and Urban Storage: Peri I ion

This condition assumes that diversions to south of Delta storage are supplemented
by an increased Banks Pumping Plant capacity as proposed in the Department of
Water Resources Interim South Delta Improvement Plan and that both
environmental storage and agricultural and urban storage are operated to provide
maximum supplies in critically dry years.

7 Expanded Banks Pumping Plant Capacity
Environmental Storage: Normal Period Supply Operation
Agricultural and Urban Storage: Dry Period Supply Operation

This condition assumes that diversions to south of Delta storage are supplemented
by an increased Banks Pumping Plant capacity as proposed in the Department of
Water Resources Interim South Delta Improvement Plan, environmental storage
is operated to provide maximum supplies over normal hydrologic periods, and
agricultural and urban storage is operated to provide maximum supplies in

critically dry years.
8 Expanded Banks Pumping Plant Capacity
Envirohmental Storage: Dry Period Supply Operation

Agricultural and Urban Storage: Normal Period Supply Operation

This condition assumes that diversions to south of Delta storage are supplemented
by an increased Banks Pumping Plant capacity as proposed in the Department of
Water Resources Interim South Delta Improvement Plan, environmental storage
is operated to provide maximum supplies in critically dry years, and agricultural
and urban storage is operated to provide maximum supplies over normal
hydrologic periods.
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computation is significantly lower than and not comparable to fotal average annual Delta
outflow. For simplicity in this evaluation, this average of January through June Delta outflows
up to 12,000 cfs is termed Environmental Delta Outflow.

As also described in previous evaluations, in these studies south of Delta SWP and CVP
demands are used as a surrogate for agricultural and urban water supply demands. In actual
practice, agricultural and urban water supply benefits from south of Delta storage might be
designated to a subset of SWP and CVP users, other south of Delta agricultural and urban users,
or upstream of Delta users through a water exchange program.

Five statistical measures of water supply benefits for either environmental purposes or
agricultural and urban purposes are included in this analysis, as described in Table SC-2. Water
supply benefits, as described by these five measures, were estimated for each of the eight sets of
operation conditions, over the ranges of maximum storage volumes and facilities allocation
factors. While this information should not be considered definitive, this evaluation illustrates the
potential for combined environmental - agricultural and urban water supply benefits from south
of Delta storage facilities and the effects of various operation conditions. The information
developed in this evaluation may be used to provide an initial refinement of the range of storage
volumes of potential south of Delta storage facilities which should be considered in future
studies.

Summary

This evaluation provides initial quantitative information on combined environmental -
agricultural and urban water supply benefits that might be provided by new south of Delta
storage facilities. Additional information on water quality benefits, interaction with other
potential new storage and conveyance facilities, costs of new storage facilities, and
environmental acceptability of new storage facilities must all be considered in a further
refinement of this evaluation. Potential water supply benefits under each of the eight operation
conditions were evaluated separately and described in the following section of this report. Some
general observations drawn from this study are summarized here.

1. Adding any new storage facilities has significant impacts on agricultural and urban water
supply benefits due to reductions in delivery of SWP Interruptible Supply water. Under
the terms of the Monterey Agreement, whenever project water is available for delivery to
SWP contractors that is not needed for fulfilling approved entitlement water deliveries or
for meeting SWP operational commitments, including storage goals for the current or
following years, SWP contractors may take delivery of these water supplies in proportion
to their respective annual Table A entitlement. For the purposes of this evaluation,
delivery of SWP Interruptible Supply is given last priority in relation to delivery and
storage of environmental water, CVP contractual water, and SWP Table A entitlement
water. Adding new storage capacity -- for either environmental or agricultural and urban
water supply purposes -- will reduce the availability of unallocated surplus Delta water
and thereby reduce the quantity of SWP Interruptible Supply deliveries. If the new
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Table SC-2
Statistical Measures
of
Environmental and Agricultural and Urban Water Supply Benefits

Measure

Description

1

71-Year Average Annual Environmen 1 tflow Agricultural an

Urban Water Supply Benefits. Annual average over the historical hydrologic

sequence used in the model simulations.

1928-34 Critical Dry Period Average Annual Environmental Delta Qutflow and
Agricultural and Urban Water Supply Benefits. Annual average over the seven

year critical dry period.

Average Dry Year Environmental Delta Qutflow and Agricuitural and Urban

dry years within the 71-year hydrologic sequence.

Water Supply Benefits. Annual average over the sixteen water years classified as

Urban Water Supply Benefits. Annual average over the eleven water years
classified as critically dry years within the 71-year hydrologic sequence.

verage Criticallv Drv Year Environmental Delta w and Agricultural and

Minimum Annual Environmental Delta Qutflow and Agriculturai and Urban

Water Supply Benefits. The minimum annual quantity that occurs over the 71-
year hydrologic sequence.
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storage capacity is designated for agricultural and urban purposes, this interruptible
supply will be replaced by more reliable base contractual water supply deliveries. If the
new storage capacity is designated for environmental purposes, net decreases are seen in
total agricultural and urban water supply benefits.

This effect is pronounced under the expanded Banks Pumping Plant capacity condition,
due to the higher level of SWP Interruptible Supply deliveries that would occur without
new storage facilities. An example of this effect is seen in model runs with a 3.0 maf
maximum storage capacity and Normal Period Supply Operation goals for both
environmental water supply and agricultural and urban water supply. Under these
conditions and the facilities allocation factor set at O percent, a net loss of 83 taf occurs in
71-Year Average Annual Agricultural and Urban Water Supply benefits. With the
facilities allocation factor raised to 25 percent, this loss is recovered and a net gain of

24 taf is attained in 71-Year Average Annual Agricultural and Urban Water Supply
benefits.

Potential benefits for both environmental water supply and agricultural and urban water
supply from south of Delta off-aqueduct storage are significantly enhanced with
expanded Banks Pumping Plant capacity under any combination of operational goals and
storage capacities. Consider as an example a 2.0 maf maximum storage capacity facility,
a facilities allocation factor of 50 percent, and Normal Period Supply goals for both
environmental storage and agricultural and urban storage. Under these conditions and
with existing Banks Pumping Plant capacity, a net increase in 71-Year Average Annual
Environmental Delta Outflow of 78 taf and a net decrease in 71-Year Average Annual
Agricultural and Urban Water Supply of 13 taf occur. Under the same maximum storage
capacity, facilities allocation factor, and operational goals, with expanded Banks
Pumping Plant capacity, net increases in 71-Year Average Annual Environmental Delta
Outflow of 156 taf and 71-Year Average Annual Agricultural and Urban Water Supply of
108 taf are attained. Similar improvements in benefits are attained with expanded Banks
Pumping Plant capacity under other combinations of operational goals.

With both environmental storage and agricultural and urban storage operated for Normal
Period Supply goals, cumulative benefits (as measured by 71-Year Average Annual
Environmental Delta Outflow and 71-Year Average Annual Agricultural and Urban
Water Supply) continue to increase as maximum storage capacity increases. Although
incremental benefits decrease towards the upper end of the range of maximum storage
capacities evaluated, under this type of operation there is no obvious limit to effective
storage capacity below 3.0 maf. For any given maximum storage capacity, relative
benefits to environmental water supply and agricultural and urban water supply are
roughly proportional to the facilities allocation factor. For example, with expanded
Banks Pumping Plant capacity and a 2.0 maf maximum storage capacity, as the facilities
allocation factor is increased through the range of 0, 25, 50, 75, and 100 percent. 71-Year
Average Annual Environmental Delta Outflow decreases through the range of 270, 218,
156, 84, and 0 taf and 71-Year Average Annual Agricultural and Urban Water Supply
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increases through the range of -80, 29, 108, 188, and 270 taf. While caution should be
taken in directly comparing relative benefits to environmental water supply and
agricultural and urban water supply, it is clear that deliveries from storage to either type
of use increase in a fairly linear relationship with the share of storage dedicated to that
type of use.

As displayed in Figure SC-1, maximum combined benefits are attained with a maximum
storage capacity of 3.0 maf and a facilities allocation factor of 50 percent. Under these
conditions, a net increase to 71-Year Average Annual Environmental Delta Outflow of
174 taf and a net increase to 71-Year Average Annual Agricultural and Urban Water
Supply of 116 taf are achieved.

With both environmental storage and agricultural and urban storage operated for Dry
Period Supply goals, only minor combined benefits (as measured by Minimum Annual
Environmental Delta Outflow and Minimum Annual Agricultural and Urban Water
Supply) are possible with existing Banks Pumping Plant capacity. With expanded Banks
Pumping Plant capacity, combined benefits are more significant, but disproportionate to
maximum storage capacity and facilities allocation factor. The maximum potential
Minimum Annual Environmental Delta Outflow decreases dramatically as the facilities
allocation factor is increased from 25 to 50 percent. No benefits to Minimum Annual
Environmental Delta Outflow are achieved with a facilities allocation factor of

75 percent. Compared to Minimum Annual Environmental Delta Outflow, Minimum
Annual Agricultural and Urban Water Supply Benefits increase more linearly with
maximum storage capacity. Incremental benefits increase throughout the range of
maximum storage capacities evaluated for facilities allocation factors of 25 through

100 percent. However, as with Minimum Annual Environmental Delta Outflow, benefits
decrease dramatically as the facilities allocation factor is decreased from 50 to 25 percent.

Under combined Dry Period Supply Operations, expanded Banks Pumping Plant
capacity, and a facilities allocation factor of 0 percent, Minimum Annual Environmental
Delta Outflow reaches a maximum with a maximum storage capacity of 1.0 maf. With
facilities allocation factors of 75 and 100 percent, Minimum Annual Agricultural and
Urban Water Supply Benefits reach a near-maximum with storage capacities of 1.5 and
2.0 maf, respectively. Increases in both Minimum Annual Environmental Delta Outflow
and Minimum Annual Agricultural and Urban Water Supply are achieved only with
facilities allocation factors of 25 and 50 percent. With these facilities allocation factors,
combined Minimum Annual benefits increase throughout the range of maximum storage
capacities evaluated. As shown in Figure SC-2, maximum combined benefits are attained
with a maximum storage capacity of 3.0 maf and facilities allocation factors of 25 or

50 percent. With a 25 percent facilities allocation factor, a net increase to Minimum
Annual Environmental Delta Outflow of 308 taf and a net increase to Minimum Annual
Agricultural and Urban Water Supply of 169 taf are achieved. With a 50 percent
facilities allocation factor, a net increase to Minimum Annual Environmental Delta
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Outflow of 77 taf and a net increase to Minimum Annual Agricultural and Urban Water
Supply of 397 taf are achieved.

With environmental storage operated for Normal Period Supply and agricultural and
urban storage operated for Dry Period Supply, only minor combined water supply
benefits are possible with existing Banks Pumping Plant capacity. With facilities
allocation factors of 25 through 75 percent, near-maximum combined benefits to 71-Year
Average Annual Environmental Delta Outflow and Minimum Annual Agricultural and
Urban Water Supply are attained with a maximum storage capacity of 1.0 maf. With
expanded Banks Pumping Plant capacity, combined benefits to 71-Year Average Annual
Environmental Delta Outflow and Minimum Annual Agricultural and Urban Water
Supply increase throughout the range of maximum storage capacities evaluated. As
displayed in Figure SC-3, with a maximum storage capacity of 3.0 maf and a facilities
allocation factor of 50 percent, a net increase to 71-Year Average Annual Environmental
Delta Outflow of 188 taf and a net increase to Minimum Annual Agricultural and Urban
Water Supply of 354 taf are attained.

With environmental storage operated for Dry Period Supply and agricultural and urban
storage operated for Normal Period Supply, no significant combined water supply
benefits are attained with existing Banks Pumping Plant capacity. With expanded Banks
Pumping Plant capacity, maximum increases to Minimum Annual Environmental Delta
Outflow are achieved with a maximum storage capacity of 1.25 maf for facilities
allocation factors of 25 and 50 percent. Benefits are reduced significantly as the facilities
allocation factor is increased from 25 to 50 percent. No increases to Minimum Annual
Environmental Delta Outflow are attained with a facilities allocation factor of 75 percent.
71-Year Average Annual Agricultural and Urban Water Supply increases throughout the
range of maximum storage capacities evaluated for facilities allocation factors of 25 to
75 percent. As shown in Figure SC-4, maximum combined benefits are attained with a
maximum storage capacity of 3.0 maf and a facilities allocation factor of 25 percent.
Under these conditions, a net increase to Minimum Annual Environmental Delta Outflow
of 289 taf and a net increase to 71-Year Average Annual Agricultural and Urban Water
Supply of 120 taf are achieved.

D—0 06696

D-006696



Preliminary Draft -- May 12, 1997 Page SC-10

Figure SC-1

South of Delta Off-Aqueduct Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Normal Period Supply Operation, Ag & Urban: Normal Period Supply Operation
3500 cfs Conveyance Capacity
With Expanded Banks PP Capacity

Plot A. 71-Year Average Annual
Environmentai Delta Outflow
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(TAFlyezr)

(TAFlyear)

Figure SC-2

South of Delta Off-Aqueduct Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmenta!l: Dry Period Supply Operation, Ag & Urban: Dry Period Supply Operation
3500 cfs Conveyance Capacity
With Expanded Banks PP Capacity
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Figure SC-3

South of Delta Off-Aqueduct Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Normal Period Supply Operation, Ag & Urban: Dry Period Supply Operation
3500 cfs Conveyance Capacity
With Expanded Banks PP Capacity
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Figure SC4

South of Delta Off-Aqueduct Storage
Combined Environmental -- Ag & Urban Water Supply Benefits

Environmental: Dry Period Supply Operation, Ag & Urban: Normal Period Supply Operation
3500 cfs Conveyance Capacity
With Expanded Banks PP Capacity

Plot A. Minimum Annual
Environmentai Deita Qutflow
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Water Supply Benefits Versus Maximum Storage Volume and Facilities Allocation Factor
Model Runs

Maximum storage volumes ranging from 100 taf to 3.0 maf and facilities allocation factors
ranging from 0 to 100 percent were varied in a set of model runs that simulated the eight
bracketing operation conditions described previously. The model input parameter sets associated
with each of the operation conditions were developed in previous sensitivity analyses for
separate environmental water supply operations and agricultural and urban water supply
operations for south of Delta off-stream storage facilities. The parameter sets for each of the
eight bracketing operation conditions are described in Table SC-3. The model runs completed
for each operation condition, maximum storage capacity, and facilities allocation factor are
described in Table SC-4. Summary results in terms of total water supplies are displayed in
Tables SC-5 through SC-12. Summary results describing net increases to water supplies are
displayed in Tables SC-13 through SC-20. For comparability, environmental water supply
results are measured using the Environmental Delta Outflow criteria (average of January through
June monthly Delta outflows up to 12,000 cfs) described previously. Agricultural and urban
water supply benefits are measured in terms of deliveries to combined south of Delta SWP and
CVP contractors.

Evaluation

Tables SC-5 through SC-12 display the five statistical measures of total Environmental Delta
Outflow and agricultural and urban water supplies achieved over the range of maximum storage
volumes and facilities allocation factors studied for each of the eight bracketing operation
conditions. Tables SC-13 through SC-20 display net increases in Environmental Delta Outflow
and agricultural and urban water supplies for the same range of maximum storage volumes,
facilities allocation factors, and operation conditions.

Figures SC-5 through SC-12 represent water supply benefits under each of the eight operation
conditions. Each figure includes six plots (Plots A through F) which display 71-year annual
average, critical year annual average, and minimum annual statistical measures of both
Environmental Delta Outflow and agricultural and urban water supply benefits versus maximum
storage volumes. Each plot contains lines representing benefits under facilities allocation factors
of 0, 25, 50, 75, and 100 percent. Evaluations for the eight operation conditions are described
below.

Operation Condition 1

Existing Banks Pumping Plant Conditions

Environmental Water Supply Goal: Normal Period Water Supply Operations
Agricultural and Urban Water Supply Goal: Normal Period Water Supply Operations

Tables SC-5 and SC-13 and Figure SC-5 display results for the existing Banks Pumping Plant
condition with Normal Period Supply Operations for both environmental and urban and
agricultural water supply. As shown in Figure SC-5 Plots A and B, 71-Year Average Annual
Benefits vary inversely between environmental and agricultural and urban purposes as the
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facilities allocation facilities allocation factor is adjusted between 0 and 100 percent. As
evidenced by the fairly uniform spacing between the lines representing different facilities
allocation factors in both plots, benefits are shifted in an approximately linear relationship with
the facilities allocation factor. The majority of combined benefits under all facilities allocation
factors are attained with a maximum storage capacity of 1.0 maf, with diminishing incremental
benefits for maximum storage capacities between 1.0 and 3.0 maf. At 1.0 maf maximum storage
capacity, net increase in 71-Year Average Annual Environmental Delta Outflow ranges between
136 and 0 taf and net increase in 71-Year Average Annual Agricultural and Urban Water Supply
Benefits range between -88 and 57 taf with facilities allocation factors varied between 0 and

100 percent. At 3.0 maf maximum storage capacity, net increase in 71-Year Average Annual
Environmental Delta Outflow ranges between 156 and 0 taf and net increase in 71-Year Average
Annual Agricultural and Urban Water Supply Benefits range between -97 and 66 taf with
facilities allocation factors varying from 0 to 100 percent.

As illustrated in Figure SC-5 Plot B, a net loss in 71-Year Average Annual Agricultural and
Urban Water Supply Benefits occur with facilities allocation factors of 0 to 50 percent. This
occurs primarily due to a decrease in SWP Interruptible Supply deliveries. As environmental
water supply operations increase in magnitude and increasing amounts of surplus Delta water are
shifted into environmental storage, opportunities for delivery of SWP Interruptible Supply are
diminished. Note that in this evaluation, delivery of SWP Interruptible Supply is given last
priority in relation to delivery and storage of environmental water, CVP contractual water, and
SWP Table A entitlement water.

As expected under these Normal Period Supply Operations, no appreciable effects are seen in
Critical Year Average Annual or Minimum Annual Water Supply Benefits. As illustrated in
Figure SC-5 Plots C through F, neither the facilities allocation factor or maximum storage
capacity significantly affect either environmental or agricultural and urban water supply benefits.
At 3.0 maf maximum storage capacity, net increase in Critical Year Average Annual
Environmental Delta Outflow ranges between 0 and 37 taf while net increase in Critical Year
Average Annual Agricultural and Urban Water Supply Benefits remain fixed at -37 taf with
facilities allocation factors varied from 0 to 100 percent. Minimum Annual Environmental Delta
Outflow and Agricultural and Urban Water Supply Benefits are unaffected throughout the ranges
of maximum storage capacity and facilities allocation factors examined.

Operation Condition 2

Existing Banks Pumping Plant Conditions

Environmental Water Supply Goal: Dry Period Water Supply Operations
Agricultural and Urban Water Supply Goal: Dry Period Water Supply Operations

Tables SC-6 and SC-14 and Figure SC-6 display results for the existing Banks Pumping Plant
condition with Dry Period Supply Operations for both environmental and urban and agricultural
water supply. As shown in Figure SC-6 Plots E and F, Minimum Annual Benefits vary inversely
between environmental and agricultural and urban purposes as the facilities allocation factor is
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adjusted between 0 and 100 percent. Maximum environmental benefits, as measured by
Minimum Annual Environmental Delta Outflow, are attained with a maximum storage capacity
of 500 taf for all facilities allocation factors. Maximum agricultural and urban water supply
benefits are obtained with varying maximum storage capacities, depending on the magnitude of
the facilities allocation factor. With maximum storage volumes ranging between 500 taf and
3.0 maf, Minimum Annual Environmental Delta Outflow ranges between 104 and 0 taf with
facilities allocation factors varied between 0 and 100 percent. A near-maximum Minimum
Annual Agricultural and Urban Water Supply Benefit of 248 taf is attained with a maximum
storage capacity of 1,500 taf and facilities allocation factor of 100 percent.

As illustrated in Figure SC-6 Plot F, with facilities allocation factors ranging from 25 to

75 percent, net increases in Minimum Annual Agricultural and Urban Water Supply Benefits
ranging from about 120 to 135 taf are attained with maximum storage capacities varying from
1.0 to 2.5 maf. With facilities allocation factors of 25, 50, and 75 percent, net increases in
Minimum Annual Agricultural and Urban Water Supply Benefits begin to diminish with
increasing maximum storage capacities beyond 2.5, 1.5, and 1.25 maf, respectively. This
reduction occurs in cases when environmental storage is constrained by available storage
capacity, but agricultural and urban storage is not constrained by available storage capacity. In
these instances, increasing the available storage space for environmental water reduces the Delta
surplus and inflow/outflow conveyance capacity available for storage of agricultural and urban
water, resulting in reduced amounts of agricultural and urban water in storage during extended
dry periods. Under this operation condition, increasing maximum storage beyond certain levels
does not increase environmental benefits as measured by Minimum Annual Environmental Delta
Outflow, but decreases agricultural and urban benefits as measured by Minimum Annual
Agricultural and Urban Water Supply. In these cases, both environmental storage capacity and
agricultural and urban storage capacity are underutilized.

As expected under these Dry Period Supply Operations, no appreciable effects are seen in
71-Year Average Annual Environmental Delta Outflow. However, more substantial effects are
seen in 71-Year Average Annual Agricultural and Urban Water Supply Benefits. As illustrated
in Figure SC-6 Plot A, with 3.0 maf maximum storage capacity, net increases to 71-Year
Average Annual Environmental Delta Outflow range from 49 to 0 taf as the facilities allocation
factor is varied between 0 and 100 percent. As shown in Figure SC-6 Plot B, with 3.0 maf
maximum storage capacity, net increases to 71-Year Average Annual Agricultural and Urban
Water Supply range from -83 to 63 taf as the facilities allocation factor is varied between 0 and
100 percent -- a much larger range of variance. As described earlier, much of this effect is due to
impacts to SWP Interruptible Supply Deliveries, the last priority water supply delivery in this
evaluation.
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Operation Condition 3

Existing Banks Pumping Plant Conditions

Environmental Water Supply Goal: Normal Period Water Supply Operations
Agricultural and Urban Water Supply Goal: Dry Period Water Supply Operations

Tables SC-7 and SC-15 and Figure SC-7 display results for the existing Banks Pumping Plant
condition with Normal Period Supply Operations for environmental water supply and Dry Period
Supply Operations for agricultural and urban water supply. As shown in Figure SC-7 Plots A
and B, 71-Year Average Annual Benefits vary inversely between environmental and agricultural
and urban purposes as the facilities allocation factor is adjusted between 0 and 100 percent. As
evidenced by the fairly uniform spacing between the lines representing different facilities
allocation factors in both plots, 71-Year Average Annual Benefits are shifted in an approximately
linear relationship with the facilities allocation factor. The majority of combined 71-Year
Average Annual Benefits under all facilities allocation factors are attained with a maximum
storage capacity of 1.0 maf, with diminishing incremental benefits for maximum storage
capacities between 1.0 and 3.0 maf. At 1.0 maf maximum storage capacity, net increase in
71-Year Average Annual Environmental Delta Outflow ranges between 153 and 0 taf and net
increase in 71-Year Average Annual Agricultural and Urban Water Supply Benefits range
between ~-108 and 31 taf with facilities allocation factors varied between 0 and 100 percent. At
3.0 maf maximum storage capacity, net increase in 71-Year Average Annual Environmental
Delta Outflow ranges between 182 and 0 taf and net increase in 71-Year Average Annual
Agricultural and Urban Water Supply Benefits range between -127 and 47 taf with facilities
allocation factors varying from 0 to 100 percent. As expected, these ranges are shifted towards
environmental water supply in comparison to Operation Condition 1, which included Normal
Period Supply operations for both environmental water supply and agricultural and urban water
supply. As described earlier, much of the effect on 71-Year Average Annual Agricultural and
Urban Water Supply is due to impacts to SWP Interruptible Supply Deliveries, the last priority
water supply delivery in this evaluation.

As illustrated in Figure SC-7 Plot E, no effects are seen in Minimum Annual Environmental
Delta Outflow over the range of maximum storage capacities and facilities allocation factors
examined. As shown in Figure SC-7 Plot F, a near maximum increase in net benefits to
Minimum Annual Agricultural and Urban Water Supply Benefits of 245 taf 1s attained with

1.5 maf maximum storage capacity and a 100 percent facilities allocation factor. With facilities
allocation factors of 75 and 50 percent, near maximum increases in net benefits to Minimum
Annual Agricultural and Urban Water Supply Benefits of 94 and 49 taf are attained with 750 taf
maximum storage capacity. Insignificant effects in Minimum Annual Agricultural and Urban
Water Supply are seen with facilities allocation factors of 25 and 0 percent. As illustrated in
Figure SC-7 Plots C and D, only minor effects are seen in Critical Year Average Annual Water
Supply Benefits throughout the range of maximum storage capacities and facilities allocation
factors examined.
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Operation Condition 4

Existing Banks Pumping Plant Conditions

Environmental Water Supply Goal: Dry Period Water Supply Operations
Agricultural and Urban Water Supply Goal: Normal Period Water Supply Operations

Tables SC-8 and SC-16 and Figure SC-8 display results for the existing Banks Pumping Plant
condition with Dry Period Supply Operations for environmental water supply and Normal Period
Supply Operations for agricultural and urban water supply. As shown in Figure SC-8 Plots A
and B, the majority of combined 71-Year Average Annual Benefits under all facilities allocation
factors are attained with a maximum storage capacity of 1.0 maf, with diminishing incremental
benefits for maximum storage capacities between 1.0 and 3.0 maf. At 1.0 maf maximum storage
capacity, net increase in 71-Year Average Annual Environmental Delta Outflow ranges between
45 and 0 taf and net increase in 71-Year Average Annual Agricultural and Urban Water Supply
Benefits range between -40 and 72 taf with facilities allocation factors varied between 0 and

100 percent. At 3.0 maf maximum storage capacity, net increase in 71-Year Average Annual
Environmental Delta Outflow ranges between 47 and 0 taf and net increase in 71-Year Average -
Annual Agricultural and Urban Water Supply Benefits range between -62 and 82 taf with
facilities allocation factors varying from 0 to 100 percent. As expected, these ranges are shifted
towards agricultural and urban water supply in comparison to Operation Condition 1, which
included Normal Period Supply operations for both environmental water supply and agricultural
and urban water supply. As described earlier, much of the effect on 71-Year Average Annual
Agricultural and Urban Water Supply Benefits is due to impacts to SWP Interruptible Supply
Deliveries, the last priority water supply delivery in this evaluation.

As illustrated in Figure SC-8 Plot F, no effects are seen in Minimum Annual Agricultural and
Urban Water Supply Benefits over the range of maximum storage capacities and facilities
allocation factors examined. As shown in Figure SC-8 Plot E, a maximum increase in net benefit
to Minimum Annual Environmental Delta Outflow of 50 taf is attained with 500 taf maximum
storage capacity and 100 percent facilities allocation factor. With a facilities allocation factor of
25 percent, maximum increases in net benefits to Minimum Annual Environmental Delta
Outflow of 26 taf are attained with 500 taf maximum storage capacity. Insignificant effects in
Minimum Annual Environmental Delta Outflow are seen with facilities allocation factors of

50 through 100 percent. As illustrated in Figure SC-8 Plot D, no effects are seen in Critical Year
Average Annual Agricultural and Urban Water Supply Benefits over the range of maximum
storage capacities and facilities allocation factors examined. As shown in Figure SC-8 Plot C,
net increases to Critical Year Average Annual Environmental Delta Qutflow range from 109 to

0 taf for a maximum storage capacity of 3.0 maf as the facilities allocation factor is varied from
0 to 100 percent. A large share of the maximum benefits, a 70 taf increase in Critical Year
Average Annual Environmental Delta Outflow, is attained with a maximum storage capacity of
1.5 maf and a facilities allocation factor of 50 percent.
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Operation Condition 5

Expanded Banks Pumping Plant Conditions

Environmental Water Supply Goal: Normal Period Water Supply Operations
Agricultural and Urban Water Supply Goal: Normal Period Water Supply Operations

Tables SC-9 and SC-17 and Figure SC-9 display results for the expanded Banks Pumping Plant
condition with Normal Period Supply Operations for both environmental and urban and
agricultural water supply. As shown in Figure SC-9 Plots A and B, 71-Year Average Annual
Benefits vary inversely between environmental and agricultural and urban purposes as the
facilities allocation factor is adjusted between 0 and 100 percent. As evidenced by the fairly
uniform spacing between the lines representing different facilities allocation factors in both plots,
benefits are shifted in an approximately linear relationship with the facilities allocation factor.
The majority of combined benefits under all facilities allocation factors are attained with a
maximum storage capacity of 1.0 maf, with diminishing incremental benefits for maximum
storage capacities between 1.0 and 3.0 maf. This paftern of benefits is similar to the pattern seen
under Operation Condition 1 which included the assumption of existing Banks Pumping Plant
capacity, but with amplified variance in benefits as maximum storage capacity and facilities
allocation factor are varied.

At 1.0 maf maximum storage capacity, net increase in 71-Year Average Annual Environmental
Delta Outflow ranges between 218 and 0 taf and net increase in 71-Year Average Annual
Agricultural and Urban Water Supply Benefits range between -64 and 218 taf with facilities
allocation factors varied between 0 and 100 percent. At 3.0 maf maximum storage capacity, net
increase in 71-year Average Annual Environmental Delta Outflow ranges between 307 and 0 taf
and net increase in 71-Year Average Annual Agricultural and Urban Water Supply Benefits
range between -83 and 292 taf with facilities allocation factors varying from 0 to 100 percent.

As illustrated in Figure SC-9 Plot B, a net loss in 71-Year Average Annual Agricultural and
Urban Water Supply Benefits occur with the facilities allocation factor set at O percent. As
described earlier, this occurs primarily due to a decrease in SWP Interruptible Supply deliveries.
As environmental water supply operations increase in magnitude and increasing amounts of
surplus Delta water are shifted into environmental storage, opportunities for delivery of SWP
Interruptible Supply are diminished. Positive (although minimal) net benefits are seen in
71-Year Average Annual Agricultural and Urban Water Supply Benefits with the facilities
allocation factor set at 25 percent. Under Operation Condition 1 (existing Banks Pumping Plant
capacity), positive net benefits in 71-Year Average Annual Agricultural and Urban Water Supply
are not produced until the facilities allocation factor is increased to 75 percent.

As expected under these Normal Period Supply Operations, no affects are seen in Minimum
Annual Water Supply Benefits. As illustrated in Figure SC-9 Plots E and F, neither the facilities
allocation factor or maximum storage capacity affect either environmental or agricultural and
urban water supply benefits. More significant incidental effects are seen in Critical Year
Average Annual Water Supply benefits. At 3.0 maf maximum storage capacity, net increase in
Critical Year Average Annual Environmental Delta Outflow ranges from 332 to 0 taf while net
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increase in Critical Year Average Annual Agricultural and Urban Water Supply Benefits range
from -13 to 116 taf with facilities allocation factors varied from 0 to 100 percent. Significant
effects are seen in Critical Year Average Annual Environmental Delta Outflow for facilities
allocation factors up to 50 percent, while effects on Critical Year Average Annual Agriculturai
and Urban Water Supply Benefits are relatively insignificant for facilities allocation factors
below 100 percent.

Operation Condition 6

Expanded Banks Pumping Plant Conditions

Environmental Water Supply Goal: Dry Period Water Supply Operations
Agricultural and Urban Water Supply Goal: Dry Period Water Supply Operations

Tables SC-10 and SC-18 and Figure SC-10 display results for the expanded Banks Pumping
Plant condition with Dry Period Supply Operations for both environmental and urban and
agricultural water supply. As shown in Figure SC-10 Plots E and F, Minimum Annual Benefits
vary inversely between environmental and agricultural and urban purposes as the facilities
allocation factor is adjusted between 0 and 100 percent. Maximum environmental benefits, as
measured by Minimum Annual Environmental Delta Outflow, are attained with maximum
storage capacities of 1.0 to 1.25 maf for facilities allocation factors of 0 to 50 percent. Minimum
Annual Environmental Delta Outflow is unaffected with facilities allocation factors of 75 and
100 percent. Maximum agricultural and urban water supply, as measured by Minimum Annual
Agricultural and Urban Water Supply Benefits, increases throughout the range of maximum
storage capacities examined. Incremental increases in benefits decrease significantly beyond
maximum storage capacities of 1.5 and 2.0 maf for facilities allocation factors of 75 and

100 percent, respectively. Minimum Annual Agricultural and Urban Water Supply Benefits
increase fairly linearly throughout the range of maximum storage capacities for facilities
allocation factors of 25 and 50 percent. Minimum Annual Agricultural and Urban Water Supply
Benefits are unaffected with a facilities allocation factor of 0 percent. This pattern of benefits is
similar to the pattern seen under Operation Condition 2, which included the assumption of
existing Banks Pumping Plant capacity, but with amplified variance in benefits as maximum
storage capacity and facilities allocation factor are varied.

As illustrated in Figure SC-10 Plot E, a maximum net increase to Minimum Annual
Environmental Delta Outflow of 410 taf is attained with a maximum storage capacity of 1.0 maf
and a facilities allocation factor of 0 percent. Benefits are reduced in rough proportion to allotted
storage capacity when the facilities allocation factor is increased to 25 percent; a maximum
storage capacity of 1.25 maf results in a net increase to Minimum Annual Environmental Delta
Outflow of 308 taf. When the facilities allocation factor is increased to 50 percent, net increase
to Minimum Annual Environmental Delta Outflow is significantly reduced. Under this
condition, a maximum net increase to Minimum Annual Environmental Delta Outflow of 77 taf
is attained with a maximum storage capacity of 1.25 maf.
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\ As shown in Figure SC-10 Plot F, significant net increases in Minimum Annual Agricultural and

. Urban Water Supply Benefits of 397 to 479 taf are attained with a maximum storage capacity of
3.0 maf and facilities allocation factors ranging from 50 to 100 percent. Significant reduction in
benefits occur as the facilities allocation factor is reduced to 25 percent; net increases in
Minimum Annual Agricultural and Urban Water Supply Benefits are reduced to 169 taf with a

* maximum storage capacity of 3.0 maf. With a maximum storage capacity of 2.0 maf, net
increases in Minimum Annual Agricultural and Urban Water Supply Benefits are roughly
proportional to allotted storage capacity, with net increases in Minimum Annual Agricultural and
Urban Water Supply Benefits of 107, 226, 394, and 423 taf attained with facilities allocation

! factors of 25, 50, 75, and 100 percent.

As shown in Figure SC-10 Plots C and D, Critical Year Average Annual Water Supply Benefits
are relatively proportional to allotted storage capacity. Net increases in Critical Year Average
Annual Environmental Delta Outflow reach maximums of 259 and 236 taf with maximum
storage capacities of 1,500 and 2,000 taf for facilities allocation factors of 0 and 25 percent. Net
increases to Critical Year Average Annual Environmental Delta Outflow continue to increase
throughout the range of storage capacities examined for facilities allocation factors of 50 and

75 percent. No affect on Critical Year Average Annual Environmental Delta Outflow is seen
with a facilities allocation factor of 100 percent. Net increases in Critical Year Average Annual
Agricultural and Urban Water Supply Benefits vary in a roughly linear relationship with allotted
storage capacity throughout the range of storage capacities and facilities allocation factors
examined. Net increases in Critical Year Average Annual Agricultural and Urban Water Supply
of 11 to 363 taf are attained with a maximum storage capacity of 3.0 maf as the facilities
allocation factor is varied from 0 to 100 percent.

B
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As expected under these Dry Period Supply Operations, only minor effects are seen in 71-Year
Average Annual Environmental Delta Outflow. However, more substantial effects are seen in
71-Year Average Annual Agricultural and Urban Water Supply Benefits. As illustrated in Figure
SC-10 Plot A, with 3.0 maf maximum storage capacity, net increases to 71-Year Average Annual
Environmental Delta Outflow range from 93 to 0 taf as the facilities allocation factor is varied
between 0 and 100 percent. As shown in Figure SC-10 Plot B, with 3.0 maf maximum storage
capacity, net increases to 71-Year Average Annual Agricultural and Urban Water Supply range
from -85 to 202 taf as the facilities allocation factor is varied between 0 and 100 percent -- a
much larger range of variance. As described earlier, much of this effect is due to impacts to
SWP Interruptible Supply Deliveries, the last priority water supply delivery in this evaluation.

Operation Condition 7

FExpanded Banks Pumping Plant Conditions

Environmental Water Supply Goal: Normal Period Water Supply Operations
Agricultural and Urban Water Supply Goal: Dry Period Water Supply Operations

Tables SC-11 and SC-19 and Figure SC-11 display results for the expanded Banks Pumping
Plant condition with Normal Period Supply Operations for environmental water supply and Dry
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Period Supply Operations for agricultural and urban water supply. As shown in Figure SC-10
Plots A and B, 71-Year Average Annual Benefits vary inversely between environmental and
agricultural and urban purposes as the facilities allocation factor is adjusted between 0 and

100 percent. As evidenced by the fairly uniform spacing between the lines representing different
facilities allocation factors in both plots, 71-Year Average Annual Benefits are shifted in an
approximately linear relationship with the facilities allocation factor. This pattern of benefits is
similar to the pattern seen under Operation Condition 3 which included the assumption of
existing Banks Pumping Plant capacity, but with amplified variance in benefits as maximum
storage capacity and facilities allocation factor are varied. The majority of combined 71-Year
Average Annual Benefits under all facilities allocation factors are attained with a maximum
storage capacity of 1.0 maf, with diminishing incremental benefits for maximum storage
capacities between 1.0 and 3.0 maf. At 1.0 maf maximum storage capacity, net increase in
71-Year Average Annual Environmental Delta Outflow ranges between 231 and O taf and net
increase in 71-Year Average Annual Agricultural and Urban Water Supply Benefits range
between -113 and 96 taf with facilities allocation factors varied between 0 and 100 percent. At
3.0 maf maximum storage capacity, net increase in 71-Year Average Annual Environmental
Delta Outflow ranges between 322 and 0 taf and net increase in 71-Year Average Annual
Agricultural and Urban Water Supply Benefits range between -132 and 179 taf with facilities
allocation factors varying from 0 to 100 percent. As expected, these ranges are shifted towards
environmental water supply in comparison to Operation Condition 5, which included Normal
Period Supply operations for agricultural and urban water supply. As described earlier, much of
the effect on 71-Year Average Annual Agricultural and Urban Water Supply is due to impacts to
SWP Interruptible Supply Deliveries, the last priority water supply delivery in this evaluation.

As illustrated in Figure SC-11 Plot E, no effects are seen in Minimum Annual Environmental
Delta Outflow over the range of maximum storage capacities and facilities allocation factors
examined. As shown in Figure SC-11 Plot F, a near maximum net increase in minimum Annual
Agricultural and Urban Water Supply Benefits of 410 taf is attained with 1.75 maf maximum
storage capacity and 100 percent facilities allocation factor. With a facilities allocation factor of
75 percent, a near maximum net increase in Minimum Annual Agricultural and Urban Water
Supply Benefits of 410 taf is also attained with 2.5 maf maximum storage capacity. Increases to
net Minimum Annual Agricultural and Urban Water Supply Benefits are fairly linear with
increasing maximum storage capacity for facilities allocation factors of 50 and 25 percent, with
maximum net increases of 354 and 168 taf attained with a maximum storage capacity of

3,000 taf. No effects in Minimum Annual Agricultural and Urban Water Supply are seen with a
facilities allocation factor of 0 percent.

As illustrated in Figure SC-11 Plots C and D, both Critical Year Average Annual Environmental
Delta Outflow and Critical Year Average Annual Agricultural and Urban Water Supply Benefits
increase in a linear relationship with both facilities allocation factor and maximum storage
capacity. With a 3.0 maf maximum storage capacity, net increases in Critical Year Average
Annual Environmental Delta Outflow range from 365 to 0 taf and net increases in Critical Year
Average Annual Agricultural and Urban Water Supply Benefits range from -24 to 332 taf as the
facilities allocation factor is varied from 0 to 100 percent. With a maximum storage capacity of
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3.0 maf and a facilities allocation factor of 50 percent, benefits are fairly balanced, with a net
increase of 153 taf in Critical Year Average Annual Environmental Delta Outflow and a net
increase of 123 taf in Critical Year Average Annual Agricultural and Urban Water Supply.

Operation Condition 8

Expanded Banks Pumping Plant Conditions

Environmental Water Supply Goal: Dry Period Water Supply Operations
Agricultural and Urban Water Supply Goal: Normal Period Water Supply Operations

Tables SC-12 and SC-20 and Figure SC-12 display results for the expanded Banks Pumping
Plant condition with Dry Period Supply Operations for environmental water supply and Normal
Period Supply Operations for agricultural and urban water supply. As shown in Figure SC-12
Plots A and B, the majority of combined 71-Year Average Annual Benefits under all facilities
allocation factors are attained with a maximum storage capacity of 1.0 maf, with diminishing
incremental benefits for maximum storage capacities between 1.0 and 3.0 maf. At 1.0 maf
maximum storage capacity, net increase in 71-Year Average Annual Environmental Delta
Outflow ranges between 85 and 0 taf and net increase in 71-Year Average Annual Agricultural
and Urban Water Supply Benefits range between -23 and 247 taf with facilities allocation factors
varied between 0 and 100 percent. At 3.0 maf maximum storage capacity, net increase in
71-Year Average Annual Environmental Delta Outflow ranges between 92 and 0 taf and net
increase in 71-Year Average Annual Agricultural and Urban Water Supply Benefits range
between -33 and 326 taf with facilities allocation factors varying from 0 to 100 percent. As
expected. these ranges are significantly shifted towards agricultural and urban water supply in
comparison to Operation Condition 5, which included Normal Period Supply operations for
environmental water supply. As described earlier, much of the effect on 71-Year Average
Annual Agricultural and Urban Water Supply is due to impacts to SWP Interruptible Supply
Deliveries, the last priority water supply delivery in this evaluation.

As illustrated in Figure SC-12 Plot F, minimal effects are seen in Minimum Annual Agricultural
and Urban Water Supply Benefits with facilities allocation factors between 0 and 75 percent.
Significant benefits of 236 to 363 taf are attained with a facilities allocation factor of 100 percent
and maximum storage capacities of 2.5 and 3.0 maf. As shown in Figure SC-12 PlotE, a
maximum increase in net benefit to Minimum Annu